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At $2675.00 the FAIRCHILD 22 ofered 
airplane value that was unequalled 
at the Detroit Show 



Consider the features of the Fairchild 22. Then con- 
sider that the price is only $2675.00. 

This new Fairchild airplane offers the same finish and 
workmanship that have earned Fairchild airplanes a 
world-wide reputation for durability. 

The Fairchild 22 has flying qualities that won the praise 
of all the well-known pilots who flew it at Detroit and 
checked it against their exacting requirements. 

And most important, the Fairchild 22 is the product of 
an organizaQon that has been a leader in the field of 
aviation for ten years. It has built over 500 airplanes. 
Today it is in the strongest financial position in its 
history. 

Let us tell you more about the Fairchild 22. 

Maumfmetmed by 

Ktei<ler.ReiM>er Aircraft Co., Inc., H agert own, Md. 

Difuitm af 

FAIRCHILD AVIATION CORPORATION 
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24,976,772 
Passenger Air Miles 
by 72,184 Passengers 


Over Air Routes Originating or 
Terminating in Los Angeles 



X.K3S ANOELES County is one of Ae most important air transportation 
centers in America. Six air transport companies maintain base oper- 
ations here. Conditions for year-round flyii^ are better here. Fliers prefer 
to fly here. There are more registered pilots, more airports, more licensed 
air-craft and more skilled air-craft mechanics here. The market for every- 
thing pertaining to aviation is here. Air-Craft production centers here. 


Los AngelIs 


Mmufacturer* mUmied hi ArtnilfA 
tn^onnation resonUng the advantage* of 
mamtfactvmg hare for the aviatioii fai. 
dtatry an miitad to comimmkace ivMt 
ladiutrial De tMulmtn t, 
la* Angela Chamber afCom m ettt. 


Better All-Year 


Flying 


conanton. (Bounty 
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WHAT! 

A heuvg bonder to do the 
work of a purmmit airpiamoS 




are. ehftade. lord coaghioo of 
die PoirdiiM K4 <■ a aa real of 


ttieta — Mt]h«f7 aortal m ap p ing 


Wt U now generally accepted that the maximum cffectiveneM of 
military aircraft can be realiaed only by having a type for each type 
of aviation activity. Conacquently, there are many different claesifica- 
tions of military aircraft, each for a specific type of activity. One 
design of airplane is no longer expected to serve for bombing, pursuit, 
observation, etc. 

What is true of military aircraft is also true of military aerial cameras. 
The maximnm effectiveness of the latter can be realiaed only by design- 
ing an instnunent for each militar y application of aerial photographs. 
For example, aerial mapping from high altitudes and aerial observation 
where oblique aerial photographs must be taken in* rapid snceession. 
reqnire two entirely different aerial cameras. The camera ideaUy suited 
for one set of conditions will not serve for the other. 


impliabed widi ■ 
loam of bjiae by 
ir4«m Fairchild T4 
u teken Irom IS- 


Cemirmaart U ihm V. S. Arwty 
Air Carp*. V. 3 , . Navy. Dap*. 

of Woioasf Dafeaso ef CmtmAm 


There is a Fairchild aei 
aerial photography. Complete ii 
responsible officials. 


for every military applieatioD of 
will be ^adly fnrnished to 


FAIRCHHJ) AERIAL CAMERA CORPfHUTION 
270 Weat 38th Street, New York. N. T. 

Facim'iiat New Yaah, Pf. Y., sod I onsariall (Maatraai) P. Q., Caasds 
Thera i, a Fairchild aerial camera lor ererj cempleu faeOkiea lor the daealapmum, de- 
aerial phoioaraphie ncad m Ullary or com - cifa and qaantit, maDafactara of apacial 
mereial. Iw FairAild organ iaa( lea b« ramerac m ireO aa aerial caia et a a. arcraaorina 
aithiD ita^f bo^ capable pe ri onn el aad ei liel phoiographic la bo rater, eqaipeaont. 

FAIRCHILD 

AERIAL Q CAMERAS 
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New CAIN ‘‘Sport” 


$2475 


POWERED WITH 95 H.P. 
CIRRUS HI-DRIVE 



A ship 

you CttH .sell Comfortable and convenient side- 
by-aide seating, with large door on both sides, 
beautifully upholstered in leathtf, controls and 
instrument panel of automotive design — ^the cock- 
pit of the CAIN SPORT compares favorably with 
the finer Sport model automobile roadsters in 
both appearance and comfort. 

Conventional in general design but with that 
extra wing surface to slow up landing speed and 
extra fuselage length and large tail surface to 
assure ample control under all conditions — here 
is a ship that will appeal to the private owner not 
only in looks but in performance. 

f DEALERS — We have an eodiel}' 
new and ptactital sales plan. Wire 
for details. 


CAIN AIRCRAFT CORPORATION 

1 0 5 2 7 GRATIOT AVENUE. DETROIT, MICHIGAN 
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M ore wtdeqiRad ownership and use of aitcnfc stands 
out as the most c^mous need of the aviation industiy. 
The leason diat so small a faction of a noabty air'minded 
public has come to the point of o wners hip arid casual use 
aircraft, also is obvious enough. “The alpha and oi 
of human conduct is tafeey. The airplane sti 
antee the mdioidual the chance of coi itim 
one demands.*' * 

In the last analysis, personal safety in as 
assured ability to return to earth if, when 
wilL *'£cen in our populous East, far from ti 
great open tpacts, in an ordinary fli^t in one of th 
gtros, one could hardly fail to be unithm reach of <m open spot 
say, sixty or snenty feet long, and that is enough to ajfbrd an 
emergency landing field." * 

The Autngiro Company of America is n 
or selling comp a ny. It is solely an engine 
orpnistion. It owns and controls, exclusively, all Autogno 
patent r^tts in the United Sbtes. hdamdacturing oompaiy 
kg of hi^ staitdiitg will be licensed to build Autogkos 
with die full ayoperatioa of our eng io e erii ^ staff. R r esen t 
lifrnsrrs are: Buhl Aircraft Company, Detroit, Mich. . . . 
KeOett Aircraft Corp., Fbibdelpbia, ^. . . . Pitcaim Air- 
craft, Inc., Willow Grove, Pa. . . . We are now prepared 
to arrange demoostrationa to acquaint die induswy widi 
Auiogiro principle, design and operation, and to discuss 
p roduction privileges. 

* UatieiMed 
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Austin Announces the 


1931 MODEL HANGAR 

with Austin fotnopy Doors 


New mo<iela in hanger*, new develop! 
well u new models in ships! 

New and advanced ideas in 
followiiii; are announced to meet present 


id to anticipate (ntiiTe di 

^ujttn i951 Mo«lel Hangar 


• conditions 
industry. 


71ie "31" Model Hangar it 

which eliminates columns and permits of indefinite ex- 

H nsion »f the hangar to meet fntnre requirements . . . 

Oiriw m m Vtablo Floor Space — evorj square fool 
available— no floor apace tuen up 
^ doors . . . Ample €l^rhoad U N I T i D H a 
Qearamce—24*foot door openings 
and truss clearance (may be varied 
to fit individnal needs) . , , Flooded 
with from all four sides 

—a feature made possible by Austin 
Ktlkupy Doors . . . Mmrimnm Flead- 
biUtje— 300-foot wide door openings 
on both sides— width of door open- 
ings can l>e increased indefinitely . . . 

Pteating ^reMrscfnml Deaign to 
attract patronage in harmony with 
rovided at low 


on 14 years’ expenence in uie devel- 
opment and design of hangars and 
other aeronautical slmcrtures . . . 
sniMxsafnl and long estabUsbed basic 
engineering principles of other 
industries are embodied in all 
Austin designs .. Bojtgar loronr— 
Embodie s every modem faculty . . . 
Aisstui LtBopy Doore have aU the 
good features found in other types 
ofdoorsplnsaeveralexclosivea^an- 
* -o price presniuni .. . 


any combination 
60 seconds. Heat 
minimum openin 
Safety — Doors ai 
counter weights— 
are under niU ct 

-fJ- 


m— Rop ir 



of doors, may be opened o. 
is conserved by accurately controlled 
ig to admit ships or hand trucks. . . . 
« an integral part of steel trusses— no 
'Stop automatically at limi t set— doors 
introl in ai^ position and in either 
tW under all weather conditions 
. ides clear vision for protection 
Ragged Constnidion— All steel plate, steel sash 
and heavy structural steel members 
make this the strongest door on 
the market today- doors have 
been snccessfuUy operated in winds 
of very high velocity . . . I^olher- 
tighr— Doors fit clotty but without 
the slightest binding— effective- 
ly shut out wind, rain or snow, 
even in continued storm — keep 
ont the dust . . . Added Shelter— 
V'hen opeu they provide added shel- 
ter equivalent to door area . . . Law 
Afusisreiiuiice— Simple mechan- 
ical desim.ruggedsteel construction 
and foonprom principlea of opera- 
tion practically eliminate all miunle- 
nance expense over a period of many 
years . . . No Potte or Cobtmnt— 
Doors raise and lower as individual 
nnitsorasonelanedc 

between— no raib in 

mit of limitless dear door < 


n the floor " - per- 



THE AUSTIIM CONflPAIkIV 

Airport E a gim e u i t and BaUderr » ClevelaBd 


EDWARD P. WARNER. Biilw 


row.,, . . . May, 1931 . . 


Ae^deat pabllcl^ 

I N the past nine months there has been little compul- 
sion to give attention to transport aeddents or to 
devise means of dealing with than. There has been 
little need, in particular, to think of those questions 
of aeddeot publicity which became so lively a topic in 
Washingtou a year and a half ago, but immunity could 
not continue forever, and now the tragic occuirence in 
Kansas whidi coat the life of the best-known figure in 
American football has brought the matter again very 
much to the fore- 

As is usually the case, in the argument b et we eu those 
who would have unrestrained publidty and thoae who 
would have none, both factions have had merit in their 
cause. It is perfectly obvious that there are some things 
that cannot, and others that should not, be done. As 
Secretary Young reminded the world at large, and the 
United States Senate in puticulBr, a year ago. the 
Department of Comme r c e cannot in deeeicy violate the 
confidences of men who have testified under an implied 
promise of s e cr ecy. It could not eiqiect to get full and 
frank statements of all the contributory causes of an 
aeddent if it should begin m bdd its investigatioos 
under a spotUgiit. The cunditioas of an airplane crash 
are peculiar. Statements by witnesses are not readily 
subject to tile sort of diecking by cross-examination and 
cross-cheddng by correlatioa with each other that can 
be a|q>lied when probing the causes of a boiler explo- 
sion or a shipwreck. 

The Deperimml eeoeot, or at lead it very definitely 


thoHid not, gate out specuUMont about underlying 
roiurr unlett they be very definitely identified as. specu- 
lations. The very fad t^t tiie Department's persormel 
are the leading authorities, and tiiat their guesses are 
likely to be aecurate where there is no positive evidence, 
is in itsdf a danger. Where a cortmer ^orant of 
aeronautical matters, or some other mcooipetent local 
offidal, hands down a pontifical pronouncement upon 
the cause of a disaster tiie probability of its being 
erroneous does but little harm, for intdligent men give 
it but little weight and if it be offered as evidence in 
court its validity can easily be challenged. The declared 
opinions of the Aeronautics Branch of the Elepartment 
of Commerce take rank with the law and the profdiets, 
and they must not be delivered lightly. The dangers of 
premature declaration by that bi^ authority were 
amply dononstrated in the Bazar crash, where evidence 
subsequently discovered demanded withdrawal of the 
most important section of the Department’s original 
estimate of the underlyii^ cause. 

But witiiout idttiation of confidence and without in- 
curring serious danger of misleadu« the public, there 
are some things whidi can and should be done. The 
D epa rt m ent of Commerce can state definitely deter- 
minable facts. No one dse can do it so wdl, for the 
Department is an impartial and a competent authority, 
and its r ep r esen tatives are ordinarily among the first 
upmi the scene of a wreck. When questions of fact 
can be answered by the examination of material, and 
when the et t ami n o H om has been tuffieienUy thorough to 
make reasonably sure that the answers are correct, 
they shahid be made known. The value of definite 
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information on material failures is too great to justify 
withholding it because of the possibility that its release 
may hurt some feelings in ^ industry. When the 
deductions from the facts are positive and certain, those 
too. shotild be made known. Still further, when the 
mute evidence of the wrecked aircraft points to certain 
condu^ons as strong probabilities, they should be re- 
ported sa just what they are — strong probabilities. 

But the possibility of investigating materiel factors, 
and often determining material causes with a certainty 
seldom attainable in af^iraising the personnel element, 
suggests the desirability of having two different 
mMbods of procedure. It is in respect of personal 
errors that accurate in formation is hardest to draw out 
in open court. It is in respect to materiel troubles that 
investigation in open court and the taking of the con- 
sensus of expert opinion, with interested manufacturers 
having a chance to be heard, is most important. 
When a court martial is held in the Army or Navy, the 
members of the court have the privil^e of deciding for 
themselves whether or not their meetings will be public. 
The decision naturally rests in large measure upon the 
nature of the case and of the testimony to be introduced. 
The Dejiartment of C o miner ce ought to exercise the 
same privilege of decision. The accident in Kansas last 
month is a perfectly clear case for open hearing. There 
have been others in which it would have b een equally 
clear that an open hearing would have defeated the ends 
of justice. Admittedly, the choice b e t w een the two 
methods and the decision upon the amount of publicity 
that shall be given imposes an extra respcmsibiUty upon 
the Department of Commerce, of which its officials 
would dcxibtless be glad to be relieved. But there 
seems to be no reasonable way out. 

It is impossible to arrive at any single rule or method 
which will suit all occasions. All sorts of hypothetical 
schemes of aircraft regulation are being launched now- 
adays, in Washington and elsewhere. There is no 
reason to think thu any of them that have been pro- 
posed would be as satisfactory as a continued reliuce 
upon the Department of Comnerce. To protect the 
public, however, and to enable air transportation to 
deserve public support, the Department must be free 
to use its discretion in dealing with each catastrophe. 
It must be free to take its decisioa with sole refer enc e 
to the ultimate good, and it must sedulously avoid 
being forced by public clamor over any particular acci- 
dent to act prematurely before the facts are all in or 
to give more publicity or less than the arcumstances 
of the particular case justify. 

The Department of Ccxninerce has had some un- 
h^ipy experiences over this matter of publicity in the 
past, and its (trials have been pushed in all sorts of 
direction-! and u^;ed to all sorts of sudden changes of 
policy. It is of the first importance that it be made 
dear that there cannot properly be any standardized 
pdligr, and that an attempt on the part of any monber 
of a political body to mdce aircraft accidaits into a 
political goofaloo can serve no proper public interest. 


Yob don’t My «o! 

I T IS always pleasant, and sometimes it is abso- 
lutely necessary, to engage in controversy with the 
sprightly gentleman who subscribes himself C.G.G. 
He is always amusing and always provocative of 
thought, espedally when involved in an argument. His 
readers, both in England and abroad, include a great 
many who have followed him faithfully through years 
of almost invariable dissent from his views. Voltaire 
might well have foreseen and have been addressing 
Mr. Charles G. Grey of Th« Aeroplane when he wrote 
“I disagree with everything that you say, and I shall 
uphold to the death your right to say it.” 

Mr. Grey is wont to castigate his fellow country- 
men for the good of their souls, and occasionally he 
manages to chafe them severdy, but in times of strain 
be suddenly takes bis place as the lead horse of the 
team and reveals himsdl as unshalably and unques- 
tionably Britannic. When the British industry goes 
abroad, to a Salon in Paris or to an Empire Exhibition 
in Buenos Aires, C.G.G. can be relied upon to drape 
the fragrant leis about its neck and adorn its brow 
with a handsome succession of laurd wreaths. Some- 
times the accomplishments of non-British builders and 
operators of aircraft are overlooked during the pro cess . 

When Mr. Grey or anyone else makes a categorical 
statement that British airplanes and British pOots are 
best in tbe world, there is nothing to be gained 1^ 
attempting rebuttal. The observation is too vague to 
admit of discussion. The only possible reply is; 
“ ‘Tain’t so,” and there is likely to ensue a debate 
having all tbe dignity and value of the alternate and 
perpetual repetition of : “Katy did” — “Katy didn't.” 
Cat^orical claims to su p eriority for any nation 
(America mcluded) are always absurd. Specific 
statements of superior performance in definitely 
identified particulars can sometimes be upheld. 

Our talented co n temporary has recently been some- 
what more specific than usual. Hence these observa- 

Upon ten points, he says, the British industry leads 
the world. The normal bounds of editorial space forlad 
us to discuss sll ten. but let us examine one or two. 

‘‘British air transport machines,” declares tbe oiwde, 
“have proved themselves to be nearer paying proposi- 
tions at reasonable fares than have the aircraft of any 
other nation.” We don’t know just what constitutes 
a reasonable fare, but whatever it is, fares per mile 
on American lines are in practically every ease lower 
than those prevailing on Imperial Airwaya. The con- 
tribution of the American government to air transport 
per unit of traffic handled was less than half that of 
tbe British government in 1930. Hie general type of 
plane that has been most extensively used in America 
has made so good an im pre ssi on that the latest order 
placed by Imperial Airways is for madanes in tiie same 
general category, tbe first cantilever monoplanes that 
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have ever received a sympathetic examination for trans- 
port use in the United Kingdom. So much for point 
number one. 

Mr. Grey has nothing more to say about transport 
planes, but the subject, now that it has been intro- 
duced, seems worth pursuit^. We note with interest 
that an American light transport has knocked 25 per 
cent off one of the most highly valued of Empire 
records, that from England to South Africa,— that the 
Englishman who flew the machine came to America 
to buy it after a vain effort to find anything satis- 
fying his needs within the British Empire, — that a 
member of the British peerage has recently purchased 
a Ford plane for his persona! use, in spite of the 
tremendously strong sentimental campaign in favor 
of Emjnre products. — and that the president of the 
F.A.I. acquired for his personal travels, which will 
presumably be entirely within tbe eastern hemisphere 
an American machine in the faca of the competition of 
all tbe European countries and in spite of their great 
advantage of pr^nquity. 

Following the theme yet a little further, we dis- 
cover that there is no really fast light transport, nothing 
in the class with the Lockheed, or the Monomail, or 
the Fleetster, or tbe Northrop, built in tiie British 
Emjnre. We discover that in no country except 
America has there been any serious attempt to develop 
a refined transport amphibion of reasonably large size. 
Nowhere else has tbe aircraft constructor attacked with 
any success the problem of the airline which must serve 
a route between points where there are harbors but no 
airports and points where there are airports but no 

"Our aero engines.” says Mr. Grey, "lead the world." 
Detailed comparison upon that score would demand a 
dozen pages of technical a^ument. We have the 
greatest respect for the engines that woo the Schneider 
Trophy in 1929, but the test of tiie eontmereial quality 
of a product is the judgment of tbe intelligent pur- 
chaser free frexu national or personal bias. It is 
interesting to note that the latest purchases of the 
Royal Duteh Airiines from a Dutd airplane factory 
will be equipped with Waqi engines, s nrrcfdihg a 
number of earlier orders for machines of the same gen- 
eral type, but fitted with power plants of British design. 
It is interesting to note tbe standing of American 
engines in Canada. It is interesting to note that an 
American factory was die first to produce a com- 
mercially available aircraft Diesd, a type upon whidi 
research had been long and energetically prceecuted in 
Great Britain and other European countries. 

Of tbe eight points tint remain in the formidable 
enumeration, at least four are siinilarly open to serious 
challei^e. The four tiiat remain p oit se M a large meas- 
ure of validity. They could be o ffset by a linting of 
four, or for that matter of forty, pMnts of superiority 
in tbe product of tiie American industry. 

But iHiat would be the use? These of 

inherent national supremacy are always firtOe, except 


as they may produce some effect upon the mind of a 
singularly naive and inexperienced overseas buyer. We 
have the greatest admiration for the British industry. 
Its products are excellent. In some respects, upon 
whiih. special attention has been focused under gov- 
ernment compulsion or otherwise, British aerial devel- 
opment leads tbe world. There are other pcants, and 
we believe them certainly at least as numerous, upon 
which present supremacy rests with the United States. 
American aircraft are espeeially marked by the rugged- 
ness that pioneer operations far from service stations 
demand, and by ability to stand flyii^ loads much 
heavier than are anticipated in roost other plane-manu- 
facturing eountries. American manufa cturers , both of - 
military and civi] aircraft, and Americ an transport 
operators have a record that they can be proud to lay 
before the judgment of tbe world. They do not need 
to sedc preference from tiw foreign ptirclia ser merdy 
because they are American. Their products and tiieir 
performances stand upcxi individual merit, and ask only 
the oi^rtunity of demonstradoci. 


Tob BiBBy IbeaeoBS 

L IGHTING the national air routes of the United 
States has been a monumental task, thus far ably 
performed by the Department of Commerce. Many 
private beacons have been erected along air routes or 
near airports. These have been certified by the Depart- 
ment of Commerce wherever they represented a real 
contribution to air route lifting. 

Effective the beginning of tiiis year, the Department 
announced new and more strictly defined conditions 
under whidi ncm-^ o ve m mental beacons will be certified 
and permitted to operate. All airport beacons shall 
be great, or equipped with auxiliary multi-source green 
beacons flashing a Morse Code idartification of the 
port. All air route beacems shall be provided with 
g re en auxiliary lights if landing facilities are available 
and witii red auxiHary lights if there are no landing 
facilities. All landmark beacons not located directly 
on an air route or an airport, and tins class indudes 
all downtown beacons, must be red in color unless 
spedficsUIy excepted by tiie Secretary of Commerce, and 
must be equipped witii a fixed projector pmnting to 
the nearest landing fidd, or airport. 

E-ren if that plan bad been promptly carried out 
to the full, the problems of a pilot travding a new 
route at night would still have been quite complicated 
enou^ Gone forever are the days when every air- 
way beacon madeed a point on tbe straight course 
from New York to San Frandaco. Come up from 
Tulsa towards ^khha now, or fly over Chicago, and 
airway lights Mink in every quarter of the compass. 

Unfortunatdy for tiw welfare of the night pilot 
there are many "bootieg” beacons in operation. ' Th^ 
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»re usually erected by private firms for advertising 
purposes. They were hailed with enthusiasm, in the 
excitement of the trans-Atlantic era three years ago. 
as proving the existence of an exceptionally high d^ee 
of local "air-mindedness.’’ Now they are recognized 
as constituting a real hazard to night flying, which 
should no more be tolerated than would be the erection 
of a false beacon near the entrance of a busy harbor. 
The Department of Commerce has inaugurated a cam- 
paign to eliminate all non-certified aeronautical lights. 
All meml>ers or friends of the aviation industry can 
be of the greatest service in helping to locate and bring 
about their discontinuance. 


ud the private Market 

T he grimmest fact that the aeronautical industry 
has had to face in the last two years has been 
the failure of the private purchaser to come up to 
expectations. He has remained persistently coy, so well 
hidden that a private market can hardly be said to have 
existed. There have been many reasons. Widespread 
financial stringency has played a great part. In- 
accessibility of airports and poor servicing facilities 
have been a large factor. ^ has the wide-spread 
impression that airplanes are too costly in comparison 
with automobiles or some other article of machinery, 
but the greatest factor of all has been the refusal of 
the average man to accept the thesis that it is easy 
to fly. 

Popular feeling on that point has little to do with 
the facts. Most people think that it is hard to fly. and 
whatever they may be told they continue to think it, 
for three reasons: they have read reports of a good 
many airplane accidents ; the process seems an unnatural 
one, wholly outside of human experience until a few 
years ago; and last but not least, everything about it 
appears to take place with such dizzy rapidity that the 
novice feels that piloting must all be done by instinct, 
because there would be no time for meditation. 

In that last observation lies a major due to the 
trouble wi* the private market. The thing that 
alarms the novice most about an airplane is the inability 
to slow down for calm reflection. The machine af^ 
proaehes at what seems a terrifying speed. Uneasiness 
OT that score is fundamental. It is gradually diminish- 
ing as the amount of human experience with flying 
increases and as flying soaks slowly into the c«mi- 
sdousness of the average man. but thyrocess of its 
disappearance cannot be mudi accelerated by argument 
or by the citation of statistics. Uneasiness about fly- 
ii^C — we are not talking here about a definite fear of 
any defihite danger — cannot be combated by logic, for 


it resides in the heart, or perhaps more accuratdy in 
the pit of the stomach, not in the gray matter. 

The best instrument that has yet been produced for 
overcoming uneasiness and nervousness about private 
flight and personal operation of aircraft is the autogiro. 
It is the best because it strikes at the very root of the 
trouble. It gives the impression of taking the rush and 
flurry out of aviation. 

It is eight years since Juan de la Cierva made his 
first cross-country flight in a rotor machine, and about 
three years since the Pitcairn organization took the 

American license for the type. Watching it all that 

time, we have remained relatively non-committal. We 
have the normal amount of human reluctance to accept 
a new idea. But resistance has gradually weakened. 
The introduction of mechanical starting for the rotor 
and the display given last fall at Chicago would have 
gone far towards the conversion of any sceptic. The 
performances there, Uken tc^ether with the demonstra- 
tions almost immediately following, have moved us to 
unreserved acclaim. 

It is fodlish lo become over-enthusiastic about sjiy 
innovation. It would be foolish to suppose that the in- 
troduction of the autogiro automatically makes the 
popularization of private flying and the mass produc- 
tion of airplanes an accomplished fact. The type has 
special problems of rte own. but at least it is conserva- 
tive to say that it will offer to the fixed-wing machine 
very senous competition indeed in the private market 
and for the favor of the small industrial user. We «•»»» 
go further. Unless the sort of study that was promoted 
by the Guggenheim Safety Competition, and then in 
most cases allowed to lapse, is resumed — unless some 
fundamental novelty is introduced into airplane design 
to increase the flexibility of performance and reduce the 
accuracy of judgment required from the pilot in un- 
favorable circumstances — the airplane will be brgely 
supplanted by the autogiro in the private field. We 
neither welcome that prospect nor resent it. We simply 
state it as a fact. 

When a promising novelty appears in competition 
with an established product there arc three ways of 
greeting it. The first, and the most popular, is to pro- 
claim that it is no good, and to begin picking all sorts 
of flaws, frequently unimportant, in its design and per- 
formance. The second is to throw up the hands in 
abject surrender before the admitted superiority of the 
new rival. The third, and in most cases the most 
courageous course and the most sensible one, is to treat 
the appearance of a new and radical development along 
fundamentally new lines as a challenge to be met. 

The autogiro can do some things that are inherently 
impossible for the airplane, but the gap between them 
need not remain as wide as it is now. Some of the 
light planes show pri^ess towards closing it, but taken 
as a whole they represent only a short step. The 
Tanager and the Doodlebug ought not to be left as 
isolated pinnacles of experiment projecting out of an 
ocean of apparent indifl'erence. 
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IVews of the Month 


Century Offera 
FrequMM Tript 

I MPORTANT among air transport 
events of recent weeks was the in- 
auguration of service by Century Air- 
lines, Inc., with headquarters at the 
Chicago Municipal Airport B^inning 
March 23, it is offering three round 
trips daily between Chicago and St. 
Lcuis by way of Springfield, III., and 
four round trips daily between Oeve- 
land and Chicago by way of Toledo with 
connections for Detroit This schedule 
is soon to be increased to plane-every- 
hour fr^uency, the company promises. 
Flying time between Cleveland and Chi- 
cago is 3 hr. 2S min., between Chicago 
and St. Louis 2 hr. 55 min. The fare 
on the former run is $15.95, on the latter 
$13.95. 

The company reported 163 paid pas- 
sengers carried on the first day out of 
the 180 seats available. Executives of 
the company are : E. L. Cord, presi- 

dent ; L. B. Manning, vice-president and 
genera] manager; William F. Bliss, as- 
sistant general manner in charge of 
operations; A. R. Bone. Jr., general 
traffic manager ; and Fred A. Major, 
superintendent of maintenance. Planes 
are tri-engined ten-passenger Stinsons, 
similar to those used by Ludington. 

Ludington Line, chief exponent of the 
high frequency service, is stepping up 
its operations still farther. Eknbled 

four trips each day, If half the pas- 
senger list is destined for the through 
trip, one section is flown directly to 
Washington or New York, as the case 
may be. while the other renders accom- 
modation service and makes the inter- 
mediate stops. The company has added 
another plane leaving Washington at 
6 p.m. and one leaving Newark at 6:45. 
Two new Stinson transports have been 
added to take care of the increases, and 
to permit operation on the newly ac- 
quired Washington - Charlottesville 
(Va.)-White Snlphnr-HM Springs line, 
formerly operate by Dixie Flying 


New Trmaeontiuental 
Schedulea 

Passenger and mail service over the 
north and central transcontinental routes 
has been speeded up by schedules which 
went into effect .April 1. Transconti- 


nental & Western Air now crosses the 
continent in 33 instead of 36 hr. while 
National Air Transport and Boeing, by 
adding another trip each day over their 

lines, provide 31-hr. service westbound 
and 27f-hr. service eastbound, with tri- 
engined equipment throughout 
T. & W. A. Ford transports now 

leave New York (Newark Airport) at 
10:45 instead of 8 a.m. and arrive in 
Los Angeles at 8 p.m. next day, with 
a night lay-over in Kansas City. Planes 
leave Los Angeles at 7 instead of 5 a.m. 
and reach New York at 6:50 p.m. the 
next day. also with night halt at I^nsas 
City. Single-engined Northrops - will 
later be used at night between Kansas 
City and Los Angles to give 24-hr. 

m with the passenger 


planes. 

Following the 
Western Air Expi 


. ... stock by General 
nviauon Corporation, W.A.E. on April 
1 5 moved from its own field to the 
United Airport at Burbank, leaving its 
$1,500,000 Alhambra Airport and the 
famous Hex-Hai^r devoid of all activi- 
ties. No disposition has been announced. 


CUeadar 


AprO 15-llsjr 1 

e AaDOAlToudsynuiu. 


Ssss&.£s^r*^ “•* 

MvIS 

Sucod ABonaJ ^ortMusa 

r^— "ft? *?& 

Msv is-ir 


Her IJ-H 


MU' « 

N. A%. A., 

Hu IWI 

llUulfllimsI » 1 — 
dioAbfltm. 

iwS-U 

F.A.I. Caefwaica, BwksMBi, 


BteuSi 

jvu n-M 

F»a^ AUHam 

CjSImM, DuSml 

JalV4-3 

8jj-djjADA-l Al, UmA 


NUkMAlAirTgw. 

Zulv ZS 

maS'sCl>pAirB«rv RiwUimI 

Am. n.awt.7 

HsiiMiisl AimS?* 

Swtii 

2Sfat.st5a.2sr— 


N.A.T. Fords leave Newark Airport, 
now at 9 a.m. as well as at noon, arriv- 
ing at Chicago at 3 :47 pm. A Boeing 
tri-engined transport leaves Chicago at 
4:30 p.m. and reaches Su Francisco 
at 1:18 p.m. the following day. East- 
bound planes leave San Francisco at 

12:45 p.m. and reach Chicago at 11:09 

the next morning, An N.A.T. plane 
carries the load on to New York, arriv- 
ing at 7:24 pzn. 

Changes have been made also on 
NA.T.'s Chicago-Kansas City-Dallaa 
line. The through plane now leaves 
Chicago for Dallas at 10:15 instead of 
9 am., and another Qilcago-Kansas 
City passenger trip has been added. 


New Service Started 

Most extended of the new airlines is 
the above-mentioned Century service. 
Other important additions or changes 
have been made. Blaine M. Toxhom 
on March 22 inaugurated a psasenger 
service between Kansas City and 
Springfield. Mo., using Stinson De- 
troiters. He plans later to include Little 
Rode and Memphis. 

Transamerican Airlines Corporation 
resumed its Detroit-Cleveland trans-lake 
amphibiou service on April 1. The com- 
pany’s Detroit-Buffalo service has been 
suspended indefinitely. Mamer Air 
Transport resumed regular operations 
between Spokane. Wenatchee, Seattle 
and Tacoma late in March. WedeU- 
Williams Air Service has discontinued 
its daily operations between Houston 
and New Orleans because of insufficient 
patronage. Effective April 1, Western 
Air Service extended its Tulsa-Omaha 
line to Sioux CiQ:. The new direct 
Richmond- Jacksonville route, by way of 
Raleigh, N. C., Florence and Charleston, 
S. C, and Savannah, Ga., was opened 
April 2. Planes leave Richmond at 
12:40 and reach Jacksonville at 6:40 
p.m. They leave Jacksonville at 8:20 
a.m. and reach Richmond at 2:40 pzn. 

Parachute flares used on pa ss e n g er 
transports hetwrforth must have Depart- 
ment of Commerce approval, acconjing 
to a tentative ruling. Flares lor planes 
carrying more than two passengers must 
bum at least 3 min. with 500.000 ep. 


T raffle tncreaaea 

Dooiestic air mail poundage totalled 
687,560 in January, as compared with 
519,572 lb. a year ago. 
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Pan American Airwaya carried 1.6S2 
passenETT* between Havana and Miami 
in February, a new record for this run, 
and daring March Colonial Division of 
American Airways carried about 1,900 

passengers between Boston, Hartford 
and New York, on the new six-round- 
trips-per-day schedule. 

In the De pa r tm ent of Commerce ac- 
cident riTport for the last six momhs of 
1930, weather is blamed for 32.02 per 
cent of the accidents ; power plants 
22.34: personnel 15.32 per cent; air- 
plane Failures 14.90 per cent; airport 

.53 per cent; and other causes 3.19 per 


Annu4ii Report* 

With annual reporu for 1930 now in 
hand from Curtiss-Wrighi. Aviation 
Corporation of Delaware. Aviation Cor- 
poration of the Americas, and United 
Aircraft A Tran.sport, practically all the 
most important groups in the aeronauti- 
cal field have b«n heard from. These 
last reports, which are neither more nor 
less favcirable than had been generally 
expected by those who have been closely 
following Ae industry, nevertheless drive 
home once for all the seriousness of con- 
ditions through which we have been 
passing. On an absolute scale the state- 
ment of United which reports a severe 
decrease in net earnings but still on 
over-all profit is of course the most 

1930 amounted fo°$li302jo6''OT^l 24 
a share on outstanding common stock, 
after caring for preferred dividends of 
$720,000, which must be compared with 
corresponding figures of $8,9^032 and 
$4.52 for the 1929 period. The balance 
sheet of Dec, 31 showed current assets 
of $23244230, of which cash ai>d read- 
ily markeable securities made up $14,- 
213,945. Current liabilities stood at 
$1,997221- 

The Aviation Corporation of Dela- 
ware and subsidiaries reported a net loss 
for the year of $4203,601, Curtiss- 
Wright one of $9,012,919. These ^- 
ures of course are alarming at first 
glance, but both of the companies present 
redeeming aspects. The beginniiig of 
1930 marked the inception M a policy 
period of extreme retrenchment for tiie 
two coiD|anies. The Aviation Corpora- 
tion ioitiated a severe writing down of 
bo^ values oo aeronautical e quipi n eiU 

and securities and pursued throughout 

all of its subsidiaries whose promise ^ 
actual paying development was not im- 
mediate. Curtiss-Wright has possibly 
been even more drastic. During the 
year it decreased its surplus erf planes, 
it wrote down its inventory by $2234,- 
842 and carried almost to comple ti on its 
reorganiiation and consolidation plans. 
General and administrative costa are 
repor t rf to be only half what they were 
a year ago. 


The report on the year’s operations 
for the Aviation Corporation of the 
Americas, better known as the Pan 
American Airways, was covered in 
Aviation last month (p. 202) . 

Western Air Express reported a net 
operating deficit of $200270, President 
Hanshue pointing out that operatiooa of 
poorly paying lines early in the year 
in or^r to become eligible for mail con- 
tracts cut deeply into income for the 
period and that changes in service and 
mail contracts should insure a more 
prosperous result in 1931. 

From St. Louis comes the announce- 
ment that Oliver L. Parks has regained 
control of Parks Air College through 
repurchase of 103,996 shares from Ae 
DMroit Aircraft Corporation. 

Another deal for reacquisition of stock 
control was recently consummated be- 
tween Sherman Fairchild and the Avia- 
tion Corporation, Fairchild emerges 
with control of the Fairchild Aerial 
Camera Corporation, Fairchild Aerial 
Surveys, the Kreider-Reisner Aircraft 
Company, and Fairchild of Canada. 
Aviation Corporation retains the Fair- 
child Airplane Manufacturing Corpora- 
tion, and the Fairchild Engine Com- 
pany, which last two companies will 
henceforth be known as The American 
.\irirfane & Engine Corporation, and 
the manufacturing plant at Farming- 
dale, L. L 

Interesting in the light of the above 
financial reports is a recent issue of 
Standard Statistics Company's bulle- 
tin with an analysis of the most im- 
portant aeronautical stocks. Summar- 
izing its advice on securities in this 
group, it says: "In view of intUcations 
Aat necessary liquidation in the industry 
has not yet run its coarse, we advise 


that long pull purchases of aircraft se- 
curities be postponed for the present 
Slock prices in the group have recently 
advanced sharply, in reflection of normal 
seasonal forces, as well as strength in 
the general list But because of the 
relatively adverse outlook for the trade 
during 1931, these seasonal rallies, as 
we previously have advised, tiionid be 
utilized to liquidate present eommit- 
ments. A more secure opportunity will 
be available at a late date, in our opin- 

fieli" ** 

From France comes the financial re- 
port of the Gnome and Rhome Company. 
Net profit for the year was $1,183,- 
720, of which about $320,000 repre- 
sented royalties received from foreign 
firm.« manufacturing its engines under 


Safely Record* 

The excellent safely record which the 
airlines have mainUined for the last 
eight or nine months was marred March 
31 when an F-10 belonging to Trans- 
continental A Western Air crashed at 
Bazaar, Kan., killing instantly the six 
passengers and two pilots. The accident 
was followed by the usual specniation 
as to cause. Various investigations fol- 
lowed and as a result of its finding, the 
Department of Commerce revers^ its 
long-argu^ policy of strict confidence 

official explanation. 

Apparently, the department said, the 
propeller on a wing engine had br^en, 
causing violent vibrations which weak- 
ened the wing to such an extent that it 
broke off. Within a few days, however. 
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this explanation was rescinded. The 
substituted explanation was that further 
excavations at the site of the crash had 
revealed the missing propeller, negating 
the broken propeller theory, and that 
further stu^ indicated unfavorable 
weather had been the cause. A mail 
pilot who flew the same route about the 
time of the accident reported ext re m e 
ice conditions, low rolling fog and re- 
duced visibility. 

The Department of Contmerce says : 
"The pilot of the airliner, knowing inm 
his radio conversation with Wichita that 
the weather was clear at that place, was 
believed to have started up throuj^ the 
low clouds to gel above iIiot. In doing 
so, it is thought that ice collected oo the 
plane and possibly rendered inoperative 
certain of its instinments that fnnctimi 
through the air streams. Without these 
instnunents to assist the pilot, the plane 
apparently went into a steep glide. The 
result seem ed to indicate that when com- 
ing out of this maneuver, the change of 
direction occurred at such unusual raind- 
ity as to build up an enormous load on 
the wing, which in return brought about 
the wing failure." 


Telegraph Companie* 

Handle Ticket* 

Postal Tel^raph and Cable Corpora- 
tion has entered into an agreement with 
a munber of airlines to provide ticket 
and information service to pnrehasers 
through its offices everywhere. This 
makes every Postal office an airline 
ticket agsKy, the service even indoding 
delivery of tickets to home or effiee and 
all withont charge to the purchaser. 
The contract nsed between the airlines 
and the telegraph company is approved 
by the transport section of the Aeronau- 
tical Chamber of Com m erce. Western 
Union Telegraph Company, which has 
been co-<qierating with a num b e r of air- 
lines in a parcel service for some time, 
has simDar arrangements with a num- 
ber of airlines using its own contract. 

Airplane advertising cards similar to 

making their appearance. Air Ads, 
Inc., of New York City, d which Snm- 
ner S. Sewall, formerly traffic manager 
for American Airways, and Ointon El- 
liott are ^cials, is promoting tiiis 
method of advertising. Cards are now 
appeari^ in the Laidingtos Line planes. 

An air package and pared service of 
the Air Ferries, Ltd., of San Frandsco, 
has been inaugurated, usii^ motorcycle 
delivery cars for pick-ups and ddiveries 
to and from the planes. There are now 
32 daily trips across the Bay and pack- 
ages not weighing more than 50 Ib. are 
ddiveied anywhere in the Bay distriet 
for a maximum charge of $.75. Where 
deKvery or picknp is necessaiy at one 
terminal only, the charge for hsmtling 
is $.50 and where no picknp or deliveiy 
is necess ary, the charge U $‘25. Monthly 



European Line* 

Plan Change* 

In Europe the airlines are getting on 
summer schedules or resuming services 
suspended for the winter season. 
K.L.M., the Dutch transport company, 
is planning to make its bi-wedtiy Am- 
sterdam-Batavia (Dutch East Indies) 
service a weekly one in September. This 
line has been operated very successfully 
from a technical point of view since 
September of last year, but the eco n omic 
results have been bdow expectations. 
The company is seriously considering 
extension to Melbourne. Australia, 
through its subsidiary K.N.IX.H. 
whidi operates in the Dutch East Indies 

R.L.M, contemplates accepting pas- 
sengers on the mail planes sooa Fare 
will be $1,000 to Bauvia, not including 
hotel expenses.. At the present time 
about 400 Ib, of mail, one-third of the 
available capacity, is carried. The 
Dutch Post Office pays the company 
$10,000 per trip, or a little more titan $1 
per mile, to carry the mail to Batavia. 
The Dutch East lodian Post Office pays 
about $7200, or approximately $25 per 
mile, for the return trip. Five Wasp- 
powered tri-o^ned Fokker F-12 mono- 
planes have been ordered from the 
Amsterdam Pdeker works for the serv- 

Faster service is being effected by 
Imperial Airways throng three new 
arrangements. First a closer coordina- 
tion of schedules, and the i m pro vem e ii t 


across Central Europe. New agree- 
ments, overcoming the difficulties that 
forced the shift of route to the nortii, 
have been reached with Italy and Greece. 
Thi^, night fiying on the ^gdad-Basra 
section of the Indian service was to be 
started about April 11. The company 
will put into operation during May sev- 
eral new all-metal Short Kent Hying 
boats, each powered with four Bristol 


i. for ti 


Medite 




and express betwm raUways in the 
United Kingdom and Imperial Airways 
at Croydon. Secood, about Hay 16 
the company re sum es the former direct 
route across Europe by way of Switzer- 
land. Italy, Greece to Egypt, rather than 


Jupite . 

Each boat will accommodate seventeen 
passengers and 1) tons of mail. 

The company on April 4 started ex- 
perimental London-Anstralia mail tripe 
on a fifteen-day schedule. It unfor- 
tunately ended in a minor crash. 

Aercgioslale's financial difficulties con- 
tinue. The issue seems be whether or 
not the government will grant a gen- 
erous subsidy to the company, and Iinw 
l<mg it should be applied and how much 
direct government control should lie 
exercised. Coaled with this situation 
is the inquiry into the affairs of Pierce- 
Etioine Flandiu, who while finance 
minister also served as l^al counsel for 
the company. 

The 1931 German Aeronautical Bud- 
get, recently submitted to the Reichstiut, 
totals about $10200,000, a drop of more 
than $600,000 from last year’s appro- 
pi rations. 

The appropriation for subsidizing the 
German Aeronautical Research Institute 
is $367,000, about 1 per cent less tlun 
last year. Lufthansa would receive 
$3200,000 for European Routes and 
about one-fifth of that sum for promo- 
tion of traffic on routes outside of 
Europe. 'These appropriations are 
slightly under those of last year, 

The German schoed for the training of 
commercial pilots gets $542,000 ; gliding 
and soaring $71,400. For the encourage- 
ment of south trans-Atlantic Zeppelin 
service about $142200 is to be appro- 
priated. 

The British air estimates for 1931 
provides for a total of $90,500,000. an 



incr«ue of $1^,000 over 1930. Tech- 
nical and warlike storea (which includes 
new planes, experimental and research 
activities) gets $38,360,000. Civil avia- 
tion is to get $2,350,000, the Air Minis- 
try will get $3,^0,000 and meteoroli^- 
^ services $1,225,000. The appropria- 
tion for mrw equipment is $380,000 more 
than last year. The meteorological ap- 
propriation is the same as a year ago, 
and the other two are slightly less. 

The subsidy for the Light Aeroplane 
Qubs remains the same as last year, 
$75,000. That for National Flying 
services is $25,000, also the same as for 
1930. There is an increase of $460,000 
in the subsidy for Imperial Airways. 
Airship development and construction 
sulTer, aa was to be expected. About 
$295,000 is provided for airship de- 
velopment as compared with $1,710,000 
in 1930, and nothing is provided for 
const ruetioo. 


PertoitMl CkmmgM 

Reorganisation of the operations de- 
partment of Transcontinental tc Western 
Air followed close on the heels of Gen- 
eral Aviation Corporation's acquisitions 
early in March of Western Air Exprms 
slocic. Lieut. D. W. Tomlinson, for- 
merly operations manager for Maddux 
and before that the leader of the Navy’s 
"Three Sea Hawks," resigned as a divi- 
sion superintendent and Everett Drink- 
wattr resigned as superintendent of 
maintenance. OiSord Mutchler was 
promoted from western division super- 
iittm^ent to assistant to Jack Fry, vice- 
president in charge of operations. 
Herbert Hoover, Jr., now is communica- 
tion engineer instead of chief engineer. 
L. W. Goss was named assistant to Mr. 
Mutchler. Paul E. Richter, of the Aero 
Corporation of California, became west- 
ern division superintendent and Walter 
A. Hamilton, also of the Aero Corpora- 
tion, a division superintendent. 

Frederick E:. Seiler, formerly chief 
ei^ineer with the Kreider-Reiser and 
then with the Kellett company, is now 
director of production for Heath Air- 
craft Corporation, succeeding the l^e 
Edward B, Heath. 

N. A. 1^’oodworth has been elected 
pr«idem and treasurer of Ex-C^l-O 
Aircraft and Tool Corporation. Phil 
ffubCT is vice-president and secretary. 

William B. Hurlburt, vice-president 
of Bellanca Aircraft Corporation since 
May, 1930, has been appointed director 
of sales. 

Walter 1*. Parlin has been named 
chief of inspection service. Aeronautics 
Branch. J. S. Marriott, former chief 
who resigned several months ago, has 
retnnied as assistant chief. 

Paul H. Moore has reigned as super- 
intendenl of the Indianapdis Municipal 
Airport. Charles E. Cox, Jr., who has 
been assistant superintendent, succeeds 

Frank Ambrose, former manager of 
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the Curtiss-Wright Valley Stream 
(L. I.) Airport, has become manager 
of the Rockland (Me.) base of the 
Curtiss-Wright Flyii^ Service, replac- 
ing Capt. William Wincipaw, resigned. 

John Carroll is the new chief flight 
instructor at the Spartan School of 
Aeronautics, Tulsa. 


Airport Dev^opment 

The outstanding event in the airport 
field in recent weeks was the Third An- 
ual Airport Conference at Tulsa, Okla., 
March 25, 26 and 27. Page 299 of this 
issue carries detailed report, 

Six airports now have the Department 
of Commerce A-IA rating. Latest to 
join the still select group is the 
mile-square Wayne County Airport sit- 
uated about 18 mi. southwest of 

Construction projects continue. Cur- 
tiss-Steinberg Field management has 
contracted for ^dition of a passenger 
station and waiting room to its Skysray 
Inn. Pacific Air Transport awarded a 
$75,000 contract to the Austin Company 
for design and construction of a field 
office and hangar on Boeing Field. 
Seattle. The structure will be of brick 
and steel. 122 ft. wide and 202 ft. long. 
It is to be com{4eted by May 16. Balti- 
appropriated an additional 
$150,000 to strengthen the bulkhead en- 
closing fill for iu new airport. Material 
IS now being pumped into this area at 
the rate of 25,000 cu.yd. daily. Develop- 
ment of the Birmingham (Ala.) $1,000,- 


000 municipal airport has reached an 
advanced stage and the official dedica- 
tion has been set tentatively for May 30- 


Army Orders 
More Planet 

Assistant Secretary of War Davison 

craft and engine tolling '^$lS^,^2 
have been approved. The ftatt & 
Whitney Aircraft Company gets a 

$728,912.50 contract for 68 Wasp, 
Type SR-1340-E and 60 Type SR- 
1340-D engines and spare parts. 
The Thomas-Morse Aircrit Corpora- 
tion received a contract for 30 observa- 
tion planes. Type 0-19E, and spare parts 
for a total amount of $450,910.76. The 
Northrop Aircraft Corporation was 
awarded a contract amounting to $62,- 
600.90 for three Northrop transports 
and spare parts. The fourth contract 
was awarded to the Verville Aircraft 
Company for four primary training air- 
planes and spare parts for a total amount 
of $27,227.85. 

With the idea of demonstrating the 
practicability of night cross-country fly- 
ii^ the 17th Pursuit Squadron, Air 
Corps, consisting of 18 Hawks and ac- 
companied by a Ford transport, recently 
flew from its base at Selfri^e Field 
Michigan, to Bolling Field, Washington, 
D. C., in 2 hr. 30 min., entirely during 
darkness. The squadron flight was in 
charge of Capt. Ross Hoyt. 


Schneider Preparationt 

Announcement has been made that the 
1931 Schneider Trophy Contest will be 
flown on S^t. 12. over ^glish waters. 
The race will be a three cornered affair 
between teams representing England, 
FraiKe and Italy. The building of high 
speed designs by each of the three coun- 
tries is progressing in utmost secrecy 
and at the present time there is littie 
information available. The French team 

licing on Bernard and Nieuport-IMlage 
monoplanes designed and built for- the 
1929 contest. The planes to be used 
in the 1931 event will not be ready until 

The British Schneider team this year 
will be almost entirely different from 
that of 1929 in personnel, but again 
Squadron Leader A. A. Orlebar will 
be in command. Two new machines are 
being built, and it is understood that 
they are likely to have steam cooling, 
and that the engine power will some- 
what exceed the 18K hp. of two years 
aga The contest is to be hdd on Satur- 
day, Seiil. 12, over the Solent and Spit- 
he^. 


Recordt Tumble 

A number of new records have been 
made. Miss Ruth Nichols hae been 
officially notified that she reached an 
altitude of 28,743 ft. in a Lockheed Vega 
with Wasp engine over New York on 
March 7. This surpasses the previous 
women’s attitude record of 27,418 ft 
held Miss Elinor Smith, who since 


has reached an indicated altitude which ' 






The French did especially 

annexing records. Joseph LeBrix and 
Marcel Doret the French stunt pilot 
at the 1930 National Air Races, made 
seven in one flight They won records 
for duration and distance while carrying 

500, 1,000 and 2,000 1^. loads, and for 
speed over a 2,000-km. course with the 
2,000-kg. load. The new marks are 32 
hr. 17 min. 48 sec. and 2,890.4 ml (same 
for each class), and 93B m.p.h. 

Two new records by Marcell Lalou- 
ette and Georges Keginensi were set on 
March 10 at Le Boura^ with a load of 
aOOO l«. using a Farman monoplane. 
Type 302, equipped with a 650 hp. 
Hispano water-cooled engine, fitted wiffi 
a reduction gear. Distance covered was 
1,664 mi. The time was 17 hr. 4 min. 

The closed circuit non-refueling dis- 
tance record was won away from Bos- 
sotitrot and Rossi by Jean Mermoz and 
Antboine Paillard. The new record 
stands at 5,669.9 mi., about 186 mi. 
further than the old mark. 

A gallant assault on the non-fueling 
duration record failed of success by only 
a few minutes. Using a Bellanca wiffi 
a Packard Diesel engine, Walter ^ 
Lees and Frederic Brossy remained 
aloft for 74 hr., 1 min. near Jackson- 
ville, Fla. The present record is 75 hr.. 
23 min., and stands to French credit. 
The Lees attempt, the first long-distance 
flight to be made with a Diesel, was 
terminated by weather, while fuel for 
several hours still remained. 

Italian pilots established two new 
marks. A Savoia-Marchetti S.71, pow- 
ered with three Walters of 240 hp. each. 


C )!.. Umberto Maddalena, <me of 
Italy’s most accomplished pilots and 
a member of the recent Italian trans- 
Atlantic flight, was killed with two com- 
panions in a crash in the water off Pisa 
March 19. They were flying a Savoia- 
Marchetti 64 seaplane. 

Lieut Charles E. Bauch, survivor of 
the Shenandoah crash, and first officer 
assigned b> the new U.S.S. Akron, build- 
ing at Goodyear-Zeppelin, was killed on 
March 31 in an automobile accident 
near .^on. He was iiupector of con- 

The death of Andre Jules Michelin 
in Paris April 4 removed another per- 
sonage prominently identified with avia- 
tion since the early days. He was the 
donor of a number of well-known avia- 
tion trophies and at one time was the 
president of the Aero Qub of France. 


Ca-73. A Capro._ 

altitude of 17,463 ft. establishing a new 
record for light seaplanes in die first 
category. The former record of 15.137 
had bea made by a Junkers Junior. 

Two ouutanding Sights were the 
London-Cape Town trip by Uevt 
Comdr. Glen Kidston in a Lockheed 
V^a, and the London-Australia tour 
by Charles W. A> Scott in a Gypsy 
Moth. Both flints were records for the 
route, the former covering the distance 
in 6 days 10 hr. aa compared with 8 days 
12 hr,, and the Utter in 9 days 4 hr. 
II min., beating Kingsford-Smith's time 
by almost 19 hr. 



Plaintifft Win 
Colonitd Cratk Suit 

Most important of l^al cases, not only, 
for the past month but probably in the 
history of American air tran^ortation, 
was that decided April 10. ^ a jury 
of the New Jersey Supreme Court A 
suit for dam^M totalling $600,000 
brought against the Colonial Western 
Airways, Inc., by the estates of six of 
fourteen victims of the crash of a tri- 
engined transport of that company on 
March 17. 1929. 

After five hours of deliberation the 
jury found for the plaintiffs in all cases, 
fixing damages at various sums from 
$7,500 to $464)00. which totalled $89,000. 

On the day of the accident the plane 
had been us^ for carrying passengers 
from the Newark Municipal Airport on 
sightseeing trips. On die final fliglK it 
toNc off with fifteen persons on board, 
the pilot made a climbing turn to the 
right, almost immediately thereafter one 
wing engine cut out and soon after the 
center . et^fine lost considerable of its 
power. The pilot attempted to glide to 
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the Britub Governinent, said editor- 
ially: “Airships are too costly, risky, 
and nnm a n agable to warrant further 
expenditure at least by an impoverished 
country like Great Britain." Sentinmnt 
in Parliament and in other newspapers 
seems set against any further tise of 
hydrogen, and Helium is considered im- 
practical for the R.100 due to its cost. 


Gra/ Zeppelin 
Adda to Aehievementt 


A far different picture is drawn by 
the latest reports from Germany where 
plans for the ZL-129 have been an- 
nounced and whose Graf Zeppelin has 
recently added a trip to with a 

landing at Cairo to its already impres- 
sive list of achievements. The new ship 
is to have a capacity of 7,070,000 cn.ft. 
aitd in addition to being inflated with 
Helium will be equipped with oil burn- 
ing Diesel engines. Its launching is 
planned for 1933. 

In this country all other developments 
continue to await the completion of the 
ZRS-4. Dr. Eckener has but recently 
returned to Europe after inspecting a 
number of possible sites for an airship 
terminal in the Chesapeake Bay region 
for the prt^sed commercial trans- 
Atlantic service. 

In an exclusive interview widi a rep- 
resentative of Aviation, Postmaster 
General Brown reiterated his belief that 
airships should prove their worth on 
overland routes before any definite mail 
contracts for a trans-oceanic service 
could be considered. His latest sugges- 
tion is that a combination aindane and 
airship transcontinental s e rv ice be 
work^ out. the passengers to be carried 
on ^e airships during the night. Mean- 
while, the Post Office De^nment is 
going ahead with plans for a heavier- 
than-air transAtlantic service. Accord- 
ing to tentative plans, dw ca r r i e r 
is to receive only the compensation 
earned frosn extra-postage of actxtaJ 
mail carried. Sever^ routes are under 
consideration including one via Green- 
land, which has attracted the interest 
of Commander MacMillan, among 


Pitcaim Wins Cotlier Trophy 

As the industry meets at the Detroit 
show to dismay new models and to 
compare ideas on the comii% season, 
the Autogiro continues to occupy a cen- 
tral position in aeronautical develop- 
ments. Possibly most significant is the 
information that on a production of one 
eadi week their sche^led delivery is 
completely absorbed by orders until tiie 
latter part of the stnnmer. Secondly, 
the Ele^rtment of Co mmer ce granted 
on April 12 an tmrestrictod ^iproved 
type certificate to the Anlogiro model 
PCA-2. Two weeks previously had 
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come the announcement that the Buhl 
Aircraft Company of Detrmt had joined 
Pitcaim Aircraft. Inc., and the Kdlett 
Aircraft Corporation as licensees of the 
Autt^ro Company of America, and will 
proc e ed with the development of a two 
place sporting model. Had none of this 
materi^y encouraging news come to 
Harold F. Pitcaim, he would still have 
loomed important in recent events, for 
on April S the National Aeronautic 
Association had awarded him the Collier 
Trophy for 1930 for his development 
work on the 'giro, “for the greatest 
achievement in aviation in America, the 
value of which has been demonstrated 
by actual use during the preceding 

Stinson Aircraft announces a produc- 
tion during March of fifteen of its tri- 
engined transport planes with a total 
value of $400,000, Ten were delivered 
to the Century Airlines for the inaugu- 
ration of its service between Detroit and 
Chicago, two more to the Ludingtoa 
Lines and three to individual purchasers. 

Two factory moves feature in the 
news of the past month. Curtiss- Wright 
have completed the shifting of their 
experimental division aol engineering 
personnel from Garden Cty to the Buf- 
falo idut which is now devoted cntirdy 
to military production. One hundred 
men were added by the move to the 
already large force in Buffalo, bringing 
the lo^ of employees at the latter {dant 
to 1,100, the hipest mark it has ever 
reached. During the same period the 
American Propdier Company, formerly 
the Paragon, has been cooq>lebdy moved 


to Sooth Bend, Ind., where it will occupy 
a new factory as a member of the Ben- 
dix group. 


Fete Technietd 
Announeementa 

Few technical developments figure in 
Che news of recent weeks. Prom Paris 
and Berlin came reports of two new ex- 
tremely light engines, the Romeiser and 
the Heylandt, which, if claims for them 
can be subsmntiated, would be revolu- 

In addition to National Air Trans- 
port's tests with the Goodrich rubber 
overshoe device for ridding wings of ice 
in flight, Charles Meyers on March 30 
purposely flew a machine equipped with 
the device into ice conditions and re- 
ported the experiment proved satisfac- 
tory. Better than average weather con- 
ditions on the airways have limited 
service tests by N.A.T. this year. 


Cosd Ruling Announced 

dustry is the announcement by the De- 
partment of Commerce that hereafter 
manufacturers or operators of aircraft 
which have been already approved may 
be fitted with auxiliary engine cowling 
without submitting drawings or under- 
going further flight tests. All that will 
be necessary from now on is the ap- 
proval of the district inspector. 

AnoouncemeiK of new models for the 
American market will be found dse- 
where in this issue in reports on the 
Detroit Show. From abroad comes 
news of noteworthy Nanes. 

In England the first of three Short 
Rent metal flying boats have undergone 
tests before delivery to Imperial Air- 
ways for their Mediterranean service. 
Posrered svith four 600 hp. engines, the 
machines will have a top speed of 130 
m.p.h, with a total weight of 14 tons, 
of which 7,500 Ib. is available for pay 
load. When three of this class and the 
recently ordered Handley Page Hanni- 
bals are delivered, the Imperial Airways 
will have a fleet of 34 plues averaging 
1,415 hp. each. 

A re cen t Air Corps News Letter 
brings an interesting compilation of en- 
rollments in the Caterpillar Club for the 
year of 1930. As might be expected 
trim the general increase in flying 
activities, more emergency paradnite 
jumps were made in that period than 
doriiig any previous year, 129 as against 
91 for 1929, and 360 for the entire 
period since 1919. Most significant a^ 
indicative of the growing wearing of 
parachutes is the very large proportion 
of men outside the military services who 
have joined, 59 in all for the twelve 
months, and only seven of these were 
Airmail inlots. Out of 129 jninps, 127 
resulted in the saving of a life. 
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identified daring the months of the past 
winter is well above that of the pre> 
cedii^ year, but the spring upturn can 
in no way compete with the rise pro- 
duced by the enthusiasm of the 1930 
glider boom. In fact, as the identi- 
fications and licenses issued last spring 
expire, a drop in the curve for all 
gliders legally approved for service 
may be anticipate. 

Since early in March there has been 
a steady increase in total planes, the 
curves for both licensed and identified 

of total pilot licenses valid is also 

end of the first week in April had 
reached a new high position on its 
chart. 
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A COIUCTION has been made in the 
figure for Weight of Mail Carried, for 
the month of August 1930, chan^ng 
die total for the year from 8,086,543 
to 8,003,657 lb. During August 695418 
Ib. of mail were carried. This correc- 
tion makes August the one exception 
to the rule that 1930 monthly totals for 

air mail exceed those of \9S, and also 
yields to December the position of 
peak month of the year. The corrected 
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OmciAL statements of the progress 
of civil aeronautics in the U.S.S.R. 
are rare. In fact, no data regarding 
'developments in this line since 1929 
have been published either in the 
United States or in England. In view 
of that fact we consider it of interest 
to publish in his own words the state- 
ment of Comrade A. Gtdtxman, Presi- 
dent of the All-Knssian Association 
of Civil Aviation. 

“The civil aviation of the U.S.S.R. 
is now passing through a critical pe- 
riod. The great progress made by wr 

of the five-year plan is a period shorter 
than was formerly planned for, re- 
quired a still greater development of 
the civil aviation than that which was 
being carried out and was presupposed 
by the former five-year plan. 

“The government of the U.S.S.R. 

was thus induced to create an All- 
Russian Association of Civil Aviation 
in lieu of the airlines ‘Dobrolet’ and 
*Ukrvosdukhputj.' This organization 
has the monopoly for exploiting all 
U.S.S.R.’s airlines, it unifies tiie de- 
vdopment of the dvil aviation in the 
Union and is dealing with the problem 
of training specialists for the dvU 

“In 1930 the length of our airlines 
increased comparatively to 1929 to 70 
per cent (tiw fiscal year begins on the 
1st ^ January and ends mt the 31st 
of Decraber). The distance flown in 
r^ular air transport during 1930 in- 
creased to 44 per cent. 

"This year the dvU air fleet of the 
U.S.5JI. usea airplanes constructed by 
Soviet engineers and manufactured id 
Russian works ; the engines used are 
also manufactured at Russian worics. 
We are now using on our airtines large 
tri-enpned airplanes constructed by 
engineer Toopoleff." 



ooking at the 

1931 show 


A resume of what was to be seen 
at Detroit last month 


C oncentration of the 

Tear’s aircraft displays into a 
single exposition ^ major 
p roportions seems to have had 
a desir^e effect, as indicated by the 
reaction of the exhibitors who partici- 
pated in the National Aircraft Show, 
April 11-19 at Detr^ Oty Airport. 
This display is the fourth of a series 
held at Detroit each April and was 
sponsored jointly by the Detroit Board 
of Commeitt aixi Aeronautical Qtam- 
ber of Commerce. 

Decorative effects in the booths and 
settings for the major exhitMts in gen- 
eral expressed ingenuity and artistic 
value surpassing any of the previous 


As in the 1930 Detroit show, one of 
the most attractive exhibits was that 
sponsored by the Ford Motor Company, 
airplarte divisioaL This, together witii 
the Fokker offering occupied the major 
portion of the sub-division of the 
hangar nearest to the field. The Ford 
exhibit coilered about a giaot plaster 
figure sn^iorting on its shoulder oiw 
of the three airplanes corrstituting tiie 
exhibit Some difficulty was experi- 
enced, however, when it became de- 
sirable to change airplanes and it was 
necessary to amputate the Herculoui 
bands at the wrist to make the snbatini- 
tion. The Fokker exhibit also included 
three airplanes, in a gardcn-ltke setting. 

An especially etabcnate exhibit was 
that offered by the Pitcairn Company, 
featuring the antc^ro. One of die 
smaller machines of this type was 
placed in a sbge-like aetting in a comer 
of the hangar and this unit was flanked 
by wall exhibits involving elaborate 
mechanical devices to show the com- 
parstive performance of the antogiro 
and the ixrrmsl mrplsne. 

Enpne snd a rress oty exhibits were 


on a considerably higher jdane than 
those of some of the earlier shows, 
though some of the manufacturers used 
essentially the same exhibit material as 
last year as a measure of ecoiKiray. 

By accident or design there were 
several accessory exhibits that seemed 
to have been conceived in pairs. Tfae 
structural framework of the Dow 
Chemical display was almost perfectly 
matched with that of the Grxxlymr- 
Zeppelin Corporation, while the R.CA. 
and Breeze exhibits were decidedly snp- 
plemcntary. The actual representation 
of personnel of the indnstiy was prob- 
ably more complete than at any similar 
event in the past 

More novelty 

Novelty exhiintt, calculated to amuse 
or mystify the casual visitor were 
somewhat more numero u s than in dm 
past indicating a growing belief that 
the getrera] pnblic constitutes the bulk 
of attendance. Indication of a hitter 
level of intelligence was observed by 
a number of the exhibrtora baaed on 
the types of questiottt they were called 
upon to answer, but die levd is will 
conaidersbiy below that of cu e ce n t 
automobile and marine equipment 
shows. A large part of the shim at- 
tendance still forms a vapid emsd. 
drifting open-mouthed from one exhiUt 
m the next. 

fallowing the show Mtmf^o'dSd air- 
planes 1^ two Riders were sold by 
seventeen companies. No distinctiosi is 
made b etw ee n msebinea actually sold 
tn individuals and those allocated to 
dealers or di stri b ut ors. Tbe attmdanee 
daring the nine days totaled 90,000. 

standpimit was dm aeries of price re- 
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ductiona, beginning with the Stinson 
“Junior” on the first day of the show. 
The “Junior" price came down from 
$5,995 to $4,995. Early Monday morn- 
ing the Great Lakes Aircraft Corpor^ 
non announced a reduction of $200 in 
the price of the "Spon Trainer," bring- 
ing it down to $2,^. Later in the day 
a reduction of $1,775 was made in 
tbe price of the Challenger-powered 
Curtiss-Wright “Sedan," the new figure 
being $4,595. The price with the 
Kinner engine has been reduced to 
$5,100. The announced belief, and the 
very real hope, are that tbe new low 
prices will increase the range of the 
prospect group and permit a greater 

^ Some dissatisfaction was expressed 
by exhibitors at tbe date of the show 
and at a meeting of tbe show com- 
mittee of tbe Aeronanticsl Chamber of 
Commerce it was decided that next 
year's exhibit would be held not later 
than tbe second week in Fdmury. 
Proixiaali were received from Indian- 
apolis, St Louis, and Kansas City for 
the 1932 show, arid from New Orleans 
for the 1933 exposition. 

Most impressive among the special 
events taking place during the show 
was Ac mmorial service conducted in 
connection with the unveiling of the 
tablet to Capt Lionel M. Wodson, de- 
signer of tbe Packard Diesel Airciaft 
engine, killed in a crash a year ago. 

That a week of emtinnoos demoo- 
stration and miscellaneous flying of 
every sort came to an end without any 
serious accident proves both a great 
deal of careful thought by tbe manage- 
ment and a substantU measure of good 
lude. There have no doubt been pre- 
vious occasions, during military ma- 
neuvers or air races tAen tfae Detroit 
record of 114 landii^ and 95 take-offs 
in an hour has been equalled. We can 
find iM previous record, however, of 
such long-qx itin ued intensive use of 
an mrport, with more than 1(^000 take- 
offs and landings in a little more tiian 
a Tirrli From shortly after dawn till 
long after dark, tiie fi^ was kept bnsy. 

To minimize the cotlisioo danger so 


plane was supposed to leave the ground 
iffitil it had been flagged away by a 
starter, and tbe runway was reserved 
for takii^ off. with the area on one 
side of the runway for landings and 
Chat on tbe other si^ for taxiing to tite 
take-off point. After landing, each ma- 
chine was supposed to taxi clear down 
to the windward end of the take-off 
runway before crossing it into the area 
where it could Cum to taxi back to the 
starting-point for another flight. The 
system was as near ideal as any that 
has ever been developed. The starters 
knew their business and got the planes 
away in as rapid suceessiou as safely 
permitted, and there was no trouble on 
the runway except occasionally when 
two machines laixled too close together 

The trouble came elsewhere. To 


A gen»al impresflion 
of the show and brief 


disenseions of the 
aircraft, engines, and 
aeecoDorica exhibited 
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code of signals for conumtnicating with 
planes in the air. In the future take- 
offs should be rigorouslj limited to one 
at a lime, even though certain t]rpe3 of 
planes ma? have to go to another field 
for their demonstration. Conditions 
were unsatisfactory for the autogiros 
in any case, as safety required that they 
' ■ : genera] traffic 


have 


endles: 
:o be prac 


ould 


far too dangcro 
any frequency. 

One factor of congestion that could 
well have been eliminated was the hop 
business. While it may have persuaded 
into the air a considerable number of 
casual visitors to the show who had 
never flown before, any good that might 
have been accomplished in that way was 
more than offset by the unattractive 
aspect of a number of men, most of 
them clad in extremely dirty white over- 
alls, marching up and down and hawk- 
ing three-dollar tickets. The frequent 
arrival of transport machines, with 
rteatly naiformed pilots and brisk and 
efficient ground crews to receive them, 
was an iidmirable supplement to the 
efforts of the salesmen demonstrating 
new machines to prospective customers. 
The ioY-iiding activity was. to pot it 
''vely, of n^UgiUe assistance. 


Aircraft 

AERONAUTICAL engineering prog- 
./Iress during the past year, as meas- 
used by a study of the aircraft exhibited 
at the National Aircraft Show last 
month, has been somewhat slower than 
expected by many who visited Detroit, 
ign pre^ess, however, is of two 

^ machines and the other the creation 
of new and more unnsual types. With 
respect to the last of these, the 1931 
offering was richer than any that has 
been held for a number of years, for 
this exposition marked the introduction 
of the public of such unusual machines 
as the Pitcaim-Cierva Autogiro and 
the Stout "Sky Car." Just as the 
Packard Diesel aircraft engine attracted 
thousands of interested spectators at 
last year's Detroit show, so the aut<%iro 
and the “Sky Car" were centers of at- 
traction during the most recent presen- 
tation. 1.0W priced light airplanes of 
the one and two seat variety abounded. 

fVitmcriol aliuly of plmtet 

From the comparative numerical 
study of the airplanes at the Detroit 
show of 1929, 1930 and 1931 (see 


table below) certain design trends ara 

the proportion of monoplanes, which 
in the most recent Detroit show repre- 
sented 68 per cent of the exhibited ma- 
chines. There have been no convertible 
monobiplanes since the R.S.V. which 
was shown at the 1929 Detroit shnw. 
and the sesquiplane type has decre 
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Comparative Matistice of tbe Detroit sbowa 



year period. Even the Sikorsky a 
phibion, which was for such a long 
period a sesquiplane, has become a 
pure monoplane in the S-41 version. A 
system of struts tying in the wing 
float with the monoplane bracing has 
been substituted for the stub wings of 
earlier Sikorsky models. 

Despite the lar^ number of light 
planes the proportion of open machines 
was considerably less than at last year's 
exposition. It is quite obvious that the 
manufacturers feel a predominant de- 
mand for closed machines, particularly 
in the medium weight group, 

The cabin biplane type has always 
been in the minority, but is usually rep- 
resented by at least cme new design at 
every aeronautical exposition. In the 
present instance, tbe latest addition to 
the Waco line, powered by the new 
Continental A-70 radial, was one of 
the features. 

While our numerical study breaks 
down at the point where we consider 
the proportion of land planes and sea- 
planes because of the fact that exhibi- 
tion of a machine on floats U largely 
a matter of arbitrary choice, the figures 
will serve to approximate the 'indus- 
try's geireral view of popular interest. 
Upon that score, the increase in avail- 

becomes significant. At th? prttcnt 
time a very large number of standard 
airplanes have been approved by the 
Department of Commerce for float 
equipment and this number Is scarcely 
reflect by the percentage of machines 

In spite of this obvious weakness, there 
has been a decrease in proportion of 
approximately 9 per cent in land planes 




The r 


of land planes has suffered partly be- 
cause of the increase in amphibiona, 
from 2 to 8 per cent during the two 
year period. In this connection, it is a 
pleasure to observe that all of the am- 
phibions in the 1931 show were very 
creditable desigiu with no appearance 
of hasty improvisiem. 

The Stinson and Douglas machines 
are new, while the Sikorsky, American 
Aeronautical. Ainphibion “Privateer,” 
and Keystone Lo^ng offerings were 
familiar. Both of tbe new machines are 
monoplanes with twin engines, the Stin- 
son power plant units being streamlined 
into the upper surface of tbe wing 
while the Douglas engines are mounted 
ctmsiderably above the wing and the 
two units connected by an auxiliary 
streamlined surface. 

The presence of tbe twin-enpne am- 




also sustained L 

to ^ h,)„ but a , — „ 

noted in machines having power plants 
of greater rating than 300 hp. Only 
two of the machines exhibited had fold- 
ing wings, a feature which British 
public ojiinion demands but to which 
America seems to be either indifferent 
or hostile. 

CloMtifir^ion by toetghi 

'Hm airplanes exhibited at the De- 
troit show have been classified accord- 
ing 10 certain arbitrary groupings by 
weight. The groupof i^esof l.OOOtb, 
or less included both one and two place 
models of the Aeronca bv the Aero- 
nautical Corporation of America, the 
American Eagle Aircraft Company 
“Eaglrt," the Alexander Aircraft Com- 
pany "Trainer," and both land and sea- 
plane models of the Buhl Aircraft 
Company "Bull Pup," The Curtiss- 
Wright AitpUne Company "Junior," 
the centerwing and parasol models by 
the Heath Aircraft Company, and the 
new Alexander Aircraft Company 
“Cub" also fall in this group of lightest 
planes. 

Airplanes weighing between 1,001 
and 2.000 lb. are the most numerous of 
any single classification. The "aoud 
Coupe," of the Cloud Coupe -Aircraft. 
Inc., a newcomer in the field; the Buhl 
Aircraft Company "Airster," a two- 
and a tliree-place "Fleet" by the Con- 
solidated Aircraft Corporation and 
the Cnrtiss-Wright Airplane Company 

"Coupe" and "Sport Trainers" are of 
this type, as well as the Driggs Air- 
mft Corporation "Skylark." Model 
KR-22 of the Fairchild Airplane Manu- 
facturing Company, the one-place mono- 
plane and two-place biplane of the 
Granville Brothers Aircraft Corpora- 
tion Md the Great Lakes Aircraft Cor- 
>>y »he 

** M. Caird Airplane Company, two 
models by the Mono Aircraft, 
Inc., the Nicholas Beazley "Trainer" 
and oth«T two-place model, the No^- 
1 ^ Aircraft Corporation "Beta,” and 
the Paramount Aircraft Corporation 
"Sportster" are of this wei^t, as are 
the Pitcairn Autc^ros. the Sioux Air- 
craft Corporation ‘‘Senior." a tw^place 
monoplane by the States Aircraft Cor- 
poration. the Stout "Sky Car.” and 
Model V by the Waco Aircraft Com- 
pany. A late arrival in this group was 
the Cai n monoplane, a parasol type 
powered with a Cirrus “Hi-drive" en- 
gine. 

In Ac group of airplanes weighing 
from 2,>X)1 to 3,000 lb. are the three- 
place unphibion biplane of the Amer- 
ican Aeronautical Corporation, the 
.Amphibioos. Inc., "Privateer " the 
*tee- ^ four-tdace biplanes of the 
Bird Aircraft Corporatiaa. the Boeing 
AirpUne Company pursuit pUne, and 
the Deluxe "Sportsman" by the Curtiss- 
Wrifht Airplane Companv. The fotir- 
place arapl^ of the Detroit Aircraft 
Cnropany, the Granville Brothers Air- 
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i.OOO lb. : 
raft." ^ 


the Buckley Air- 
craft Ctwnpany; the Curtiss- Wright 
"Sedan": the Ryan six-place mono- 
plane now manufactured by the Detroit 
Aircraft Corporation; and the two 
four-place monoplanes made by the 
Stinson Aircraft Corporation. 

Airplanes in the 4.001 to 5.000 lb. 
class are more munerous. They io- 
cliide the Bellanca Aircraft Corporation 
"Skyrocket" and “Pacemaker.” the 
Curtiss-Wrighi "Commuter”; the Vega 
monoplanes of the Detroit Aircraft 
Corporation in both land and seaplane 
models, the Northrop Aircraft Corpora- 
tion "Alpha," the Stearman Aircraft 
Company single-place biplane, and the 
Amphibkin exhibited by the Stinson 
Aircraft Corporation. 

Models by the Fokker Aircraft Cor- 
poration. two eight-plaro monopbnes 

the 5^1-7,500 lb. group, which also in- 
cludes an eight-place "IReetster” by the 
Consolidated Aircraft Corporation, and 
tlK^_^^Delroit Aircraft Corporation's 

The BelUnca "Airbus,” the Dougla-s 
"Dolphin," and the Stinson nioe-idace 
monoplane complete the list of jdanes 
weighing up to 10,000 Ih. Only four 
pinnes of greater weight were exhibited. 



two airliners and a freighter by Ford 
Motor Company and a sixteen-place 
Sikorsky amphibion. 

CeiMrol tieaigii Mndencae* 

Prt^ess has been slow in the transi- 
tion from wood to metal in airplane 
construction. This trend, so noticeable 
last year, gave evidence of very little 
advance and with one or two exceptions 
the situation remained unchanged. One 
significant departure, however, is die 
UM of stainless steel in airplane wing 

phibions' "Privateer." In contrast to 
the European practice of riveting this 
material, the "Privateer" wing rib is 
built up of stainless steel, spot welded 
in a special machine developed by 
Fleetwings, Inc. 

One of the most promising develop- 
ments from a quantity production view- 
point is the application of metal semi- 
monocoque construction to light plane 
construction, notably to the Buhl 
"Bull Pup.” The fuselage of that ma- 
chine is constructed entirely of metal. 
Three longitudinal members of flanged 
vee-sectiem provide rigidity, while a very 
large proportion of the stress is earned 
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by the sheet metal covering. Longitu- 
dinal members are steel from the nose 
or engine mourning bulkhead to a point 
behind the cockpit, and from there to 
the tail are of aiuminum alloy. Small 
diameter steel tubes are welded to the 
longitudinal members forward of the 
cockpit to provide reinforcement and 

A late arrival in the show, the 
.Vonhrcqi "Beta” is another example of 
the application of metal construction 
to the relatively light airplane. The 
•Beta ' is built entirely of metal, with 
a fuselage of the skin-stressed type 
and a wing having the same structural 
principles as the Northrop “Alpha.” 

The fuselage has an - 

integrally formed 
longitudinal stiff- 
eners and ring, 
shaped bulkhead of 


Alclad skin 


Screw and Bolt Coiporation, and there 
were rumors of other steel propellers 
on the horizon, although no others were 
actually shown. The Dicks propeller 
sraks an increased blade efficiency by 
discharging air through apertures in 
the back of the hollow blade near the 
trailing edge. The air is taken in at 
the hub, and the effect is to reduce 
"burbling" at large angles of attack. 
The action is essentially the same as 
that of a slotted wing. After a long 
period of developmCTt, these propellers 

A one-piece aluminum alloy propeller 
was shown by the Curtiss Aeroplane 
and Motor Company. Blades and hub 
are forged integrally, the latter being 



Buckley "Wich- 
craft,” imroduced 
by the Buckley Air- 
craft Company of 
Wichita. Kan, The 
Wichcraft is a low- 


what I 
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on exhibited machines revealed 52 of 
the metal type (of which 45 were ad- 
justable pitch and seven fixed pitch). 
Twenty-five were of wood, out of a 
total o! 7S. 

After a number of years of effort to 
produce a satisfactory variable-pitch 
propeller, two models were offered at 
the show. Both have been flight tested, 
and are now available commerciatlv. 
They are alike in that the eflectim 
pitch is changed by varying the angu- 
larity of the blades with respect to the 
hubs, and in that mechanical power is 
used instead of manual effort to do 
the work, but Jie result is accomplished 
by radically different methods. 

The controllable pitch propeller ex- 
hibited by the Hamilton Standard 
Propeller Company of Pittsburg, Pa., 
consists of two magnesium alloy blades 

tains a piston and cylinder connected 
to the blades by a suitable linkage. The 
angularity of 


controlled by 
oil pressure 
in the cylin- 


connected to the engine lubricating 
system. Control is through a three-way 
valve located in the cockpit. The ad- 
justment of blades is through a range 
of 10 deg. 

The Curtiss-Wright propeller is elec- 
trically operated by a small motor 
mounted in the steel hub, and connected 
to the aluminum alloy blades through a 
triple system of internal gearing of an 
equivalent reduction ratio of TJSXfi 
to 1. The blade setting is adjusted by 


t board. The 
nent is a full 


struction than those previously de- 
scribed. 

Marking the return of the Ford 
Motor Company aeronautical division 
to single-engin^ airplane production, 

express carrying machine, powered 
with the 650-hp, Hispano Suiza engine 
While the new Ford plane was con- 
structed entirely of meui, it is note- 
worthy that a four-bladed wooden 
Hartzell propeller was employed to 
obtain best results from the engine 
which has a two to one gear ratio. 
The Stout "Sky Car” was also a mem- 
ber of the all metal group, using cor- 
rugated duralumin covering and other 
features characteristic of designs pre- 
viously developed by Mr. Stout. 
Sirtu^ttrti methoda 

Development in the use of metal 
was also apparent in exhibits other 
than those of airplanes. A hollow 
steel propeller which was introduced 
during its early stages of development 
at the Detroit ^ow of 1929 was shown 
in advanced form by the Pittsburgh 


'ailable range of adjusti 


360 d^. 

The ring or Venturi type of cowling 
exceptionally small, permitting blade gained predominance for the first time 
losses toward the hub to be somewhat at an aircraft show. Of 60 airplanes 
weight is said to be com- having radial engine cowlings, 25 were 
parable to that of a wooden propeller, plain, 22 of the ring type and thirteen 
-Magnesium propellers were exhibited of the N.A.C.A. variety. Except in 
by the Hamilton-Standard Company. cases where the fuselage is particularly 
A study of the propeller equipment adopted to a Venturi or N.AC.A. cowl- 






■ng, as in (he Lockheed, the ring type 
is in ntoel common use. Some ol t>K 
most recent rings are particularly de- 
signed for quick detachment in main- 
tenance operations. This type was 
represented by the Curtiss anti-drag 
ring, one of the most recent develop- 
ments of the Curtiss-Wright Company, 
which is being offered for all standard 
radial engines. The Curtiss ring con- 
sists of a simple band of curved sheet 
metal about a foot in width, having 
padded supports to rest on each rocker- 
box of the engine cylinder. No built-up 
supports or mounting brackets are nec- 
essary, ami the only operation required 
to atUch the ring is the tightening of 
tumbucklei. 

Another type of cowling is that sup- 
plied with the Jacobs aircraft engine, 
ri^dly attached with integral exluust 
manifold, but with provision for servic- 
ing rocker arms through holes in the 
cowling at each rocker-arm position. 
Landing geart 

^-^s a result of the increasing use of 

ing developments have been made in 
landing gear design. One of the most 
noteworthy of these is the single strut 
wire-braced type of landing gear unit, 
^tallrf on the new Lockheed "Vega." 

fuselage in the usual manner and the 
shock absorber mechanism is a new 
Oildraulic unit mounted at the lower 
end of the strut. A vertical tube on 
either side of this absorbing unit takes 
care of the torsional influence on the 
first landing impact, and also prevents 
the turning motion which occur; when 
the brakes are applied. A steel casing 
carries the brake cable, of Bowden wire 
type, and permits of the travel of the 
alwrber without affecting the efficiency 
of the brake cable. A fairing com- 
pletely encloses the shock absorber, 
producing a genera] form which may 
well offer less air resistence than would 
the wheel alone. 

Other interesting landing gears of 
the oleo t^pe were shown on the Fleet 
and Waco airplanes, and their excep- 
tionally clean design has been made 
possible partly by the relatively low 
shock-absorber travel required with 
low-pressure tires. Both of these land- 
ing gears are of the rigid type, with 
shock-absorber units built into the main 
struts and having a travel only sufficient 
to supplement the cushion effect of tfic 
air wheels. Several airplanes of the 
lighter groups were fitted with low- 


pressure tires in completely rigid mount- 
ing. 

The landing gear of the "Sky Car" 
is unique in that it is of the four-wheel 
type. The main wei^t of the machine 
is carried by two airwheels hung on 
struts from the wings, located approx- 
imately in the plane of the center of 
gravity of the airplane. An adjustable 
tail wheel supports the machine in level 
position on the ground, but retracts au- 
tomatically in conjunction with the 




itrol t 


permi 


drop into take-off position when the 
stick is pulled back. The wheel remains 
in the retracted position during flight 
and in landing, may be pulled £>wn to 
level up the fuselage for taxiing by 
pushing well forward on the stick. A 
small wheel faired into the under side 
of the nose prevents damage from nos- 
ing over on the ground. 

The only land plane having a re- 
tractable landing gear was the Lockheed 
“Orion.” Not only do the main land- 
ing wheels fold up into recesses in the 
under surface of the wing, with a plate 
coming up behind them to cover the 
aperture, but the tail wheel may also be 
fully withdrawn into the fuselage. The 
control for all units is hydraulically 
operated from a pump and valves 
located in the fuselage. The (ail wheel. 


ended, it 


erable 


Interior* and other meUert 

Sleeping accommodations in airplane 
were represented on the special custom 
built S-41 Sikorsky, sold for the per- 
sona] use of E. W. Backus, western 
lumberman. Airplanes consi^red for 
simibr service, but not having sleeping 
accommodations, were exhibited by the 
Ford and Stinson Companies. Partic- 
ularly elaborate interior decorations 
were notably lacking in the cabin ma- 
chines, and by far the majority were 
■ ' ;ed by simplicity in internal 


finishin; 


strong i 


tion with the rudder, 
may be released to caster through 360 
deg. to faciliute handling on the 
ground. The entire landing gear may 
be raised in 35 sec., lowered in 10 sec. 
The wheels are automatically locked 
either “up" or "down.” and a system of 
signal lights on the instrument board 
indicates to the pilot their position. 

Airplanes at the show were about 
equally divided between tail wheels and 
tail skids a^ the number of planes 

amphibion planes, the tail wheels are 
frequently used as water rudders and 
for this purpose a flat-sided solid rubber 
tire resembling a disc, rather than a 
I to be the pre- 


of cabin and cockpit. The 
analogy was carried to the extreme m 
the "Sky Car,” with the obvious inten- 
tion of causing the average automobile 
driver to feel at home in an airplane. 

A number of the lighter planes in- 
tended for popular consumption were 
designed for side-by-side seating ar- 
rangement. Most of them seemed to 
have sufficient space for comfortable 
seating. There has been some question 
as to whether this could be accomplished 
satisfactorily with the preservation of 
a fuselage narrow enough to balance 
properly with the necessanly short 
overall length. 

With the exception of the auK^ro 
there were no aerodynamic novelties, 
such as variable lift devices. Leading 
edge wing slots and trailing edge flaps 
were conspicuous by their absence. 
Two of the machi^e^ however, had 
devices to substitute the conventional 
stabiliser adjustment. Of these thetrim- 
ming strut mechanism of the Ireland 
"Privateer” has been described [Avia- 
tion, December, 1930]. The substitute 
for stabnizer adjustment was evolved 
by Ralph Upson for the Stout “Sky 
Car.” This arrangement is controlled 
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by a knurled knob on the upper end 
of the stick and changes the angle of 
the elevators with respect to the fixed 
stabilizer at the neutral position. 

An interesting brake control system 
was shown mi the Swanson Coupe. 
This control was a hand lever having 
a universal mounting and making it 
possible to control either or both brakes 
while taxiing. A throttle booster button 
is fitted in the bead of the control 
lever which also facilitates ground 


Engine 


N' 


'EW design gives 


ing paid 


roblen 


rably more attention 


In additii 


o the 
: than in the 
pn to the large number 
n detail, practically all 
of which (end toward decreased specific 
weight, several trends are noticeable. 
One of the most significant is the re- 
vival of the two-stroke-cycle type en- 
gine. Several major manufacturers 
who have been concentrating on larger 
radials are now adding two-cylinder 
exposed two-stroke engines to their 
line for use with light single-seat air- 
planes, and one diminutive engine of 
this type for glider installation was 
shown. The obvious advantage in the 
two-stroke for low-posver engines, 
where low cost and low weight are 
equally important, makes it a very at- 
tractive development. The movement 
might be constdered as comparable in 
some degree to the increase in use of 
outboard engines in die marine fidd. 

The Aeromarine Plane & Motor Com- 
pany of Keyport, N. J. exhibit^ a 
new 40-hp. air-cooled radial engine de- 
signed for use in light airplanes. 

An experimental two-stroke radial 
air-cooled engine said to develop 1 50 hp. 
at 2,000 r.p.ra. was exhibited by the 


Hurricane Aviation Corporation of 
Houston, Tex. The absence of valve 
gear afforded exceptionally clean cylin- 
der heads and minimum overall di- 
ameter. An unusual feature of the 
design is the plan to discharge the ex- 
haust gases through the trailing edges 
of a hollow steel propeller with a spe- 
cial spinner which serves as a collector. 
Improved scavenging action, and some 
noiM reduction is claimed for this 

Despite the handicap occasioned by 
the loss of Captain Woolson, remarkable 
progress has been made in refinement 
of the Diesel cycle engine by the Pack- 
ard Motor Comply. The 1931 model 
retains the principal characteristics of 
the original design, but incorporates 

able flight testing in single- and multi- 
engined airplanes. 

With the ori^nal design the idling 
speed of the engine in a glide was con- 
siderably greater than that of a corre- 
sponding gasoline type. This resulted 
in decreased over-all drag and a tend- 
ency for the airplane to “float," requir- 
ing greater space in which to land, but 
by channng the air intake valve from 
a butterfly to a barrel type the difficulty 
has been overcome. The valves are 
interconnected with the throttle control 
in such a way that the free flow of air 
into the cylinder is considerably re- 
stricted, resulting in the formation of 
a partial vacuum toward the aid of 
each intake stroke. More power is then 
required to rotate the engine idle, and a 
reduction in r.p.m. results which brings 
the idling speed down to the same range 
as correspt^ing gasoline ei^nes. 

As a result of the change in the air 
valve, it was found also that the engine 
at idling speed fire on all nine cylinders 
rather than on only three cylinders as 




was the case before the valve mecha- 
nism was changed. This results in 
better acceleration, both ^ the ground 

that formerly existed before the re- 
maining six cylinders started firing 
after the throttle was opened. 

Another improvement in combustion 
efficiency was effected by a change in 
the contour of the piston bead. The 

aboirt 20:1 dow'^to Ttee 

changes resulted in an improvement in 
fuel economy, and it was found that 
to retain the rated power and speed 
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(225 hp. at 1,950 r.p.m.), the stroke of 
fuel pump could 1 m decreased about 
15 per cent- Tlie speciBc fuel con> 
sumption then decreasml about ten per 
cent. On the present piston an addi- 
ttonal oil ring was fitted to control more 
adequately the oil flow over the thrust 
surface. 1]hese two changes diminated 
all smoke from the exhaust at cruising 
speed, leaving but a trace of smoke at 
wide-open throttle. 

A Nett Diea^ 

A recently designed engine of the 
Diesel type was shown by the Guiberson 
Corporation of Dallas, Tex. A Waco 
biplarte with one of these engines in- 
stalled was flown during the show. The 
engine is a nine cylinder radial resem- 
bling the ordinary gasoline type in out- 




ilable. 


may be very readily installed on all 
other engines. 

Eleven engines were exhibited by the 
Wright Aeronautical Corporation of 
Paterson, N. J., three of which were 




and t 


A newcomer in the light engine field 
was die Poyer 3-40, manufactured by 
the Poyer Aircraft Engine Company 
of Kansas City, Kan. It is a ftree- 
cylinder four-cycle air-cooled engine, 
developing 45 hp. at 2.500 r.p.m. 

Six engines, representative of its 
entire line, were exhibited by the Pratt 
fit Whitney Aircraft Company. These 
included the various models of the 
300 hp. "Wasp Junior,” the well-known 
"Series C-Wasp," and the "Hornet." 
One "Hornet” had been subjected to 
a 300-hr. run at 660 hp. at 2,100 r.p.m. 
Various engine parts and a display of 
photographs featuring their manufac- 
turing methods and facilities were also 

A feature which has recently been 
made available for all Pratt & V^itney 
engines is a new type of combination 
hot spot and oil temperature regulator 
which may be used in place of the 
standard hM spot. This unit has been 
designed to compensate for the normal 
oil temperature rise to the engine under 
practically all operating conditions. A 
relief valve is provided so that oil tem- 
peratures may be regulated as desired. 
External oil coolers with their added 
resistance are rendered unnecessary by 
the use of this new device. Althou^ 
designed primarily for the geai^ 
models and the "^ries B Hornet," it 


which were of historic i 

The new "Model E Whirlwind" is 
fundamentally the same as its predeces- 
sors but includes certain improvements, 
such as a band type clutch in the super- 
charger drive, revision in rocker arm 
lubrication, redesigned cylinder heads 
with increased cooling area, and the 
new spark plug coolers. The latter 
consist of bronze inserts of standard 
design, cast into aluminum alloy cups 
which are heavily tinned on the outside 
for cooling. Ignition wire ferminaU 
completely enclosing the spark plugs are 
attached to the end of each wire, and 
not only protect the plugs from the 
elements but adapt the engines to com- 
plete radio shielding. As a result of 
cylinder head changes and of spark- 
plug coolers, the “Cyclone" has SO per 



I fin a 


and t 


•Whirlwind” 

their immediate predecessors. 

Exhaust rings of the Ungential type 
arc furnished as standard equipment 
with each Whirlwind Model E. 

Refinement of detail, rather than 
radical change ' ■ ' 


and course indicator resemWing the 
earth inductor types; a drift meter lobe 
mounted in the floor of a cockpit which 
focuses an image of the ground on a 
glass screen and gives a reading of the 
true angle of flight with reference to 
!ompact octant of rugged 




le gover; 


t previ. 


charac 


risH I 


be General Electric i 
: included electric tac' 
- new electric bank a 


the exhibits of the American Airplane ; 
and Engine Company (formerly the ^ 
Fairchild Engine Company), Lycom- ■ 
ing Manufacturing Company. Glenn I_ i 
Martin Motors Company (formerly the i 
Chevrolet Engine Company), and the i 
Ssekely Aircraft and Engine Company, i 


indicating the direction 


R compensator for use with their 
elo ccmipass, its purpose being to 
:t for the so-called "northerly 
ig errors" common to all types of 


Accessories 


"Moto-ViU 
of engine i 


^ TREND t 


of instrument board and accessory 
arrangement was in evidence on many 
of the airplanes exhibited. An out- 
cample was the Kari-Keen 
1 a recently designed combi- 
Iniment panel which re- 
ry strongly the boards now- 




used oi 
mobiles 
mobile 





the Stool "sJ^’Sr," 

ment board and in 
the nse of a button 
underfoot for the 

Among the indi- 
vidual concerns 
showing instruments 
the Pioneer Instru- 
ment Company of 
Brooklyn, N. Y., ex- 
hibited several new 
units, including 
their new "Tele- 


iry exhibits included the 
t indicator of the degree 
uslion, designed by Dr. 
M. R. Hutchinson and developed by the 
Moto Meter Gauge and Equipment 
Corp., of Toledo. Ohio. [See Aviation 
for January, 1931, p. 57.) 

Thw new spark plug designs were 
exhibited of which the copper-cooled 
H-T plug manufactured by the Horley- 
Townsend Corporation of New York 
was the most radical in construction. 
This plug has a copper sleeve surround- 
ing the center electrode, with the object 
of maintaining lower electrode temper- 
atures by making use of the higher heat 
etmductivily of the copper. Walter 
Kidde & Company showed a compleWy 
shielded plug known as the Hahn, and 
tbe AC Spark Plug Company, the 
Champion Spark Plug Compaiqr, and 
the B-J Company exhibited their regu- 
lar line of aircraft plugs. 

Airport lighting equipment and acces- 
sories were included in the exiubits of 
rte General Electric Company, West- 
inghoose Lamp Company, Westinghouse 
Electric and Manufacturing Company, 
The American Gas Accumulator Com- 
pany and the Pyle-National Company. 
The Michigan Bml Telephone Company 
exhibited a complete tele^T* system such 
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Autogiros, 


The S. A. E. at Detroit deals with 

these and sundry other subjects 


load factors, 


T Hb Society oi Automotive En- 
Biiieers’ aeronautic meeting at 
Detroit opened with Comdr. 
E. W. Rounds' paper on com- 
nteraal flight testing, a plea for more 
reliable jierforniance data and closer 
standardimtinn of procedure in secur- 

CommandeT Rounds summarised the 
standard methods of performance testing 
and the precautions to be taken both in 
making die flights and in working up 
the data. He laid special stress on the 
necessity of calibrating all instruments 
and taking nothing for granted. Even 
tachometers, strut thermometers, and 
stop-watches be considered as suspect 
until proven. The paper also called at- 
tention to the necessity of making a 
ireful study of the general character- 
istics of Ihe airplane before startii^ a 
performance test, and particularly of 
making stire that the best conditions of 
engine operation and Ihe best propeller 
setting been determined. He offered 
as a rou^i general rule that a change of 
I deg. in propdier blade angle would 
change the full-throttle engine speed by 
about 60 to 70 r.p-m. 

Among the small and easily over- 
locdced, but important, factors mentioned 
by Commiinder Roun^ for the guidance 
of the pilot were the desirabUity of 
starting a climbing test across wind to 
eliminate the effect on climb of wind 
gradient near the ground, the avoidance 
of all cilies. mountainous areas, clouds, 
and irr^ular terrain in general during 
the climb test, and the making of as few 
as easy luma as possible. Summarizing 
bis conviction of the importance of 
unified and impartial performance test- 
ing on all co mm er ci al airplanes, the 
author suggested that the work could 
best be_ tk«tc by, or under the immediate 
supervision of, the Aeronautic Branch 
of the Department of Commerce [as 
urged edicorially in Aviation from time 
to time in the past], 

Quite apart from its primary purpose, 
paper indnded some interesting 
and cocraienc on the mutual relalio~ 
the various performanc 


seaplane corrosion 


and on the way in which they would be 
aflfected by certain specific changes in 
airplane des^, For example, it was 
found that on a light machine. 
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reduction of 9 pei 
made no change in the r 
increased the rate of climb at sea level 
by 6.5 per cent and the service ceiling 
by 8.6 ^r cent. On a much heavier 
plane, with a speed range from 58 to 113 
m-p.h., a weight reduction of 12.5 per 
cent increased the maximum speed by 
2.2 per cent, the rate of climb at sea 
level 43.5 per cent, and the reiling 44.8 
per cent Most of these figures are in 
good agreement with the results drawn 
from recognized performance formulas 
such as were analyzed in Aviation for 
January, 1931 (p. 55) and March fp, 
187), and with the general rule that air- 
planes having a speed-range ratio of 
from 2.5 to 3.5 show a maximum speed 
virtually independent of the gross 
Height of the plane. It is. however, 
difficult to see from the fundamental 
theory how the percentage change in 
rate climb could ever be less than the 
percentage change in weighL 

Lsmding Speeds 

Several of the engineers present were 
anxious for the chance to question Com- 
mander Rounds about landing speeds. 
Theodore P. Wright, chief enpneer of 
the Curtiss Company and chairman of 
the meeting, sou^t more light on the 
method of determination. The speaker 
recommended a trailing-bomb air speed 
meter, but believed that very good re- 
sults. usually within a mile an hour of 
the truth, could be obtained with an 
ordinary pitot tube mounted on a stmt 
Edward P. Warner, e^tor of Aviation, 
expressed surprise at the author’s de- 


claration that minimum flight speed at a 
small altitude and landing sp^ were 
identical. His own experience, he said, 
had been that ground effect and loss 
of speed in the final instant before land- 
ing accounted for a difference of fr«n 
three to five miles an hour, or even more 
cm low-winged monoplanes. Com- 
mander Rotuids discounted the im- 
portance of ground effect, which had 
never appear^ in Navy tests. He be- 
lim-ed that most of the apparent dif- 
ference between landing speed and 
stalling speed was due to the making of 
heavy pancake landings in the attempt 
to show an abnormally low landing 
speed, w-hereas the Navy test pilots were 
instructed to make nort^ landings on a 
path tangent to the ground at the in- 
stant of contact. Mr. Warner also sug- 
gested the need of extreme care in 
calibrating air speed meters at low 
speed. Tile author of the paper found 
little occasion for worry on Ais point, 
also, as the air-speed calibratiem had 
proved to be a straight line throughout 
Ae entire range in practically every case 
in his experience. Recendy designed 

to angle of yaw than those previously 
u^ and their readings at a normal 
flight attitude are therefore less de- 
pendent on calibration. 

Several questions were asked about 
the possibility of establishing quantita- 
tive specifications for stability and con- 
trol. Commander Rounds offered only 
sooK general rules, which he believed 
quite ^ satisfactory for longitudinal 


about any complete diminatkni of die 
pereonal equation. Mr. Rkbird Mode 
at the Pokker Aircraft CorporatioB and 
Mr. Warner both niged a wider use of 
the photographic m^od of measurii^ 


minimum speed, and Mr. Mock pointed 
out that the use of photography for that 
purpose was now virtually standard in 
Europe, especiaUy at the official German 
laboratory. Commander Rounds thought 
the introductioo of photography hardly 
necessary, as the present method is very 

(^pt. George B. Patterson, formerly 
of the flight test section at the 
Engineering Division of the Air Corps 
cited the desirability, in opposition to 
the views of the author of the paper, of 
making speed course runs with a cross 
wind. In that way variations of wind 
velocity came in only as a cosine factor 
and had relatively little effect on the ' 
apparent speed of the machine, whereas 
with the wind along the course in accor- 
dance with the usual present-day 
technique any wind variation during the 
run introduces direct error in speed 
equal to half the change of wind 

Testing air plane fabriee 

Charles J. Cleary, long in charge of 
the development of textile materials for 
the material division of the AirCorps, dis- 
cussed the use of fabrics in aeronautics. 
Mr. Cleary devoted most attention to the 
methods of testing fabrics, including the 
making of such highly specialized meas- 
urements as those of porosity of para- 
chute fabrics, and to Ae effects which 
the conditions of test have upon the 
apparent properties of the material- A 
sample of airplane cloth, for example, 
had its measured tensile strength in- 
creased from 77 to 91 n>. per inch of 
width when the speed with which the 
fabric was stretched in the course of 
testing was raised from 1 inch per min- 
ute to 20 inches pCT minute, '^e same 
fabric would sustain a load of 80 Ib. per 
inch, gently applied, without iimne^ie 

rupture, yet a toad of 60 Ib. v 

dent to cause breakage at the end of 5 
hours, and 40 Ib.. or half the normal 
strength, would cause failure after 10 
days of steady application. The be- 
havior ^ fabrics in tiiis respect, is quite 
different from Chat of metals and other 
inorganic and tndy riastic materials. 

The disenssion of Mr. Cleary's paper 
was brief. The diairman of the ses- 
sion, T. P. Wright, wanted to know 
how long fabrics tiieuld last on an air- 


plane. Mr. Cleary declined Co give any 
definite figures. The fabric, he said, 
would be good as long as the dope was. 
When the dope began to show cracks 
^pec^lly the characteristic spiral crack- 
ing, it meant that the fabric underneath 
had been affected, and was ripe for re- 
placemenL In answer to another ques- 
tion on the tautness with which fabrics 
should be applied, he gave assurance 
that there was no danger of over- 
stretching the material in manual appli- 
cation. A workman could not stretch it 
tightly enough to do it any harm. Tb^ 
was some little discussion of the rapid 
failure of fabric, and especially of the 
slackening of doped fabric surfaces, in 



vertical and horizontal hinges in the 
blades in order that they might stabilize 
properly. The mounting of Ihe blades 
is a far less simple matter than might 
appear at first sight. Senor de la Cierva 
considers, for example, that it is neces- 
sary to give special attention to the rela- 
tion between the natnral frequency of a 


are in a simple n 
so that the distance between blades cor- 
responds to a natural harmonic oscilla- 
tion of the freely-swinging individual 
blade, the problem of oscillation of 
the rotor blade in plane of the 
rotor is much simplified. It is not 
absolutely essential ^t any such oscil- 
lation be permitted. It would be possible 

hinge in Ihe blade, and that was done in 
the early machines, but the hii^ is very 
desirable to relieve stresses in the blades. 
To prevent unduly violent oscillations 
of the blades in their own plane, there is 
a shock-absorbing and damping device 
in each of the wires which runs from 
blade to blade. 

Another prcdilem emphasized by Mr. 
LePage was that of the adjustment of 
the lift of the fixed wing so that the 
rotor speed may remain constant. If the 
angle of incidence of the wing were too 
large, its lift at high speeds wonid be so 
great as to relieve the rotor of load, and 
the rotor would slow down, possibly to a 
cbngerous d^rree. By proper propor- 
tioning and mounting of the fixed ele- 
ments, the rotor r.p.m. can be kept 


the tropics, with the answer provided 
by Mr. Robinson of Ihe Sherwin- 
Williams Company, who repor t e d that 
British experience had be« that a 
special dope of unnsually pronounced 
tautening qualities should ^ used in 
tropical areas, and that it should be 
actually addled in the region where 
the airplane was to be flown. 

Autogiro rotor vibreetone 
The problems of autogiro design were 
explain^ with more emphasis upon 
practical layout and stnicttual planning 
than in any paper prev i o u sly given on 
the snbje^ by W. Lawrence LePage, 
chief engineer of the Kellett Aimaft 
Corporation. Ur. LePage laid special 
stress upon tite neccasity for careful 
balancii^ of the rotor Hades and for a 
nice adjnstmeitt of tiie location of the 


SlablUly and control 

The problems of stability and control 
of the autf^ro are highfy specialized. 
It has been found that the fixed wing 
center of pressure should be just under 
the axis of rotation, and that the center 
of gravity of the machine should be 
from one to two inches ahead of the 
axis. It is difficult to avoid either ex- 
treme sensitivenesss of control at high 
speeds or inadcqtiate range at low speed, 

variable^ear-ratio control, such as was 
employed on the Curtiss Pulitzer Race 
machines from 1922 on. The practice 
at present recommended by Mr. LePage 
is to use a very small stabilizer and 
large devator, svith a bungee cord on 
the stick to take the place of stabilizer 
adjustment. The sjmker said that the 
aileron and fixed wing of tiie autogiro 
never reached a stalling attitude, being 
saved from it by the downwash of the 
rotor, a claim which occasioned a con- 
sideraUe co n t rove rsy during the disens- 
simi. Mr. Clayton of the Pitcairn Auto- 
giro Company su^ested that the aileron 
control^ during vertical descent owed 
something to the forward position of 
the center of gravity, which made the 
ship settle vertically with the nose 
sli|dtf^7 down, and therefore gave some 
horizontal velocity over the wing even 


when the flight path was exactly per- 
pendicular to the earth. 

Mr. LePage also called attention to 
special difficulties in the landing gear 
design for aul ogiros. The difficulty was 
not with high loads, as they had proven 
to be smaller than was expected, and in 
' e landing gear load factors could 
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certain early airplanes, permitting the 
machine to land forward, backward, or 
sidewise with ettual freedom, Mr, 
LePage had no objection to offer, but 
thought that such extreme methods 
would hardly prove necessary, 

A much-interested audience put a 
number of questions on points of detail. 
Responding to their inquiries. Mr. 
LeP^e said that the flattest glide of 
an aiitt^iro was a little steeper than 
that for an airplane but not much, that 
the speed of descent was proportional to 
the unit loading of (he disc area of the 
rotor, and that the inertia of the rotor 
would probably be a saf^uard in ap- 
parent inverted flight due to sudden 
atmospheric <listurbances, but that be 
saw no reason why an autogiro should 
ever be put in the inverted position, and 
hoped that it never would. 

Mr. Wright wanted to now why four 
blades were used in preference to any 
other number. The answer was that 
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had found four to be the best practical 
compromise. The speaker, however, be- 
lieved that a three-bladed rotor might 
prove better for smoothness of operation. 

In response to questions about the 
limits of size of autogiros, Mr. LePage 
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abscriute limit, but in connection with the 
discussion of super-light autogiros he 
pointed out that the rotor must not be 
too lightly built, lest the centrifugal 
force Im too small in comparison with 
the air load and the coning angle of the 

Ralph H. Upson of Stout Engineering 
Laboratories, suggested that the speed 
of which the auto- 
giro was capable 

The speaker 
ed. and believed 
very high 

in of 
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StrueUuvi load* in frumfi)' mr 

The much vexed question of struc- 
tural loads in bumpy air, become a 
peculiarly poig:nant issue at present be- 
cause of the recent transport crash in 
Kansas, was treated by Richard V. 
Rhode of the National Advisory Com- 
mittee for Aeronautics ( Mr. Rhode con- 
tributed an article on the application 

design to Aviation for February). 

Although the National Advisory Com- 
mittee has for some time been engaged 
in making measurements of actual 
structural loads in rough air, installing 
accelerometers on transport planes, the 
work has not progressed far enough to 
permit Mr. Rhode to give any very 
detailed results. He confined himself to 
an exposition of the theory, with some 
practical evidence for its verification, 
and to a statement of the magnitude of 
the atmospheric motions likely to be en- 

The formula for the load factor on 
airplanes suddenly encountering a ver- 
tical gust is: N = l-t- , where 


a is the slope of the lift curve in absolute 
units and with the angle of attack in 
radians; U the velocity of the vertical 
guest in feet per second ; V the speed 
of flight of the airplane, also in feet per 
second, and b the wing loading in pounds 
per square foot. As there is relatively 
little difference in lift curve slope among 
the commonly used airfoil sections, that 
factor can be taken as virtually con- 
stant and the formula then becomes : 

5 


Such formulas are not wholly new 
(the subject was first investigated along 
these lines by J. C Hunsaker and Dr. 
£. B. Wilson at Massachusetts In- 
stitute of TechnoIc«y in 1914) but they 
are useless for practical purposes with- 
out some definite knowlei^e of the 
magnitude and velocity of vertical cur- 
rents and of the suddenness with which 
they may be encountered. Mr. Rhode 
gave data derived from a combination 
of meteorok^cal experiments, observa- 
tions on the vertical vdocities required 
for the formation of a hail, and recent 
measurements of airplanes in flight. He 
estimated that in line squ^s and thunder 
storms the vertical velocity might range 
from a common figure of 44 ft. per sec. 
to a maximum of HO. a 75 m.p.h. ver- 
tical wind, and that they might extend 
up to an altitude of 20,000 ft ‘'Line 
squalls and thunderstorms,” said Mr. 
Rhode, "involve conditions so severe 
that they must be avoided. They are 
not ctmditions for the structu ral 
designer to consider, but for the 
weather forecasters associated widi air 
transport operation.” 

Milder vertical currents are en- 
countered in mountainous c o uiu i y and 
where irregular heating produces con- 


of the same order of magnitude, which 
Mr. Rhode estimated as ranging up to 
27 ft. per sec. vertically. 

To show that the theory nearly cor- 
responds to the facts, several airplanes 
of var)4ng sp^ and wing loading were 

same bump. Accelerometer records of 
load factors were taken, and the formula 
just given was used to work backward 
to the vertical velocity of the air. The 
records for the three machines all in- 
dicated a vertical velocity of between 
10.6 and 11.2 per sec. 

A machine with a wing loading of 15 
lb. per sq.ft, and a high speed of 185 
RLp.h., roughly the characteristics of 
the fastest of the present-day light trans- 
ports, would sustain a 1o^ factor of 



protested that no vertical yielding of the 
structure could possibly have any very 
substantial effect, as the amount that 
could be provided would be trivial com- 
pared with the motion of the plane in 
space. He estimated that a wing would 
have to move about 25 ft. vertically in 
relation to the fuselage to reduce the 
loading on the structure by 25 per cent 
in a bad bump. Torsional yielding of 
the wing to modify the angle of attack 
directly could of course be very effec- 
tive, but it introduced danger of flutter, 
especially in high-speed machines. 

Corrotion prevention 

At the seaplane session there were 
but two papers, both presented by the 
chief engineers of companies intimately 
associated with the construction of large 
marine aircraft. Lessiter C. Milbum, 
of the Glenn L. Martin Company, gave 
an exhaustive treatment of corrosion 

Mr. Milburn classified the means of 

ings, the use of non-corrosive material, 
the use of protective coatings, and the 
execution of design details in such a 
way. and the use of the material in such 
form, that corrosion danger will be 
minimized. In practice, no one of the 
three alone can suffice. 

Mr. Milburn explained the failure of 
ordinary paints and varnishes as being 
due to their hygroscopic quality, per- 
mitting spots of corrosion to form under 
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which 


'c to be designed, if 
rtical gust of 25 ft. 
per sec. velocity. Such a velocity would 
be quite possible along a wind-shift line 
or among rugged mounUins. The 
structural dangers of bumps are further 
enhanced by the fact that, as Mr. Rhode 
pointed out, maximum loads do not 
commonly correspond to the angle of 
attack of maximum lift coefficient, for 


which tl 


wing tr 




rength — , — 

mentioned the maximum load factor 
would be encountered at a lift coeflkient 
of a little less than half the maximum, 
and the toads on the rear wing spar 
would thus be particularly high. 

The problem obviously becomes more 
acute as aerodynamic design improves 
and operating speeds tend to increase 
without increasing wing loading. 

In the course of the discussion Ralph 
H. Upson, original designer of the 
Navy’s metaldad airship, suggested the 
need of studying "candard'' or tailless 


... order 

the effect of vertical currents. Particn- 
larly, he thought that it might be possible 
to work out a tailless {d&ne so that die 
forward elevator would serve as a sort 
of an antenna to detect the drift and 
start a corresponding adjiistment of the 
angle of attaifle before the wings had 
reached the disturbed air. Mr. Warner 


now being especially studied for gaso- 
line tank interiors because of its in- 
solubility in gasefline, benzol, ethyl fluid 
and all the other miscellaneous products 
that are likely to form a part of a fuel. 

The author made favorable report on 
an experience with Alclad, although 
seaplane floats plated with that material 
had been found to show extensive cor- 
rosion after a year of service. An ad- 


luity 

had been broken. Forest Products 
Laboratory tests showed that three 
coats of spar varnish had a moisture- 
stopping ^ciency of but 60 per cent, 
while asphalt or bituminous paint with 
aluminum pigment showed 96 per cent 
efficiency. The addition of the pigment 
increases the efficiency slightly, but it 
was also recommended as necessary to 
prevent cracking of the coating when 
exposed to sunlight 

The principal objection to the bitu- 
minous paint is its unevenness of ap- 
pearance and its low resistance to 
abrasion. Mr. Milburn recommended 
gainst the product where handliiig 
would be constant as on seats or 
cowlings. For particularly difficult ex- 
posures. surfaces that have to be 
periodicdly immersed in sea water, and 
so on. he suggested protective coatings 
based on grease or wax, whkh should 
be compounded with aluminum powder. 
There is an inherent danger in the use 
of grease in that if it be not chemically 
neutral it may act as a corroding agent 
ilseif, especially when contaminated 
with salt from the atmosphere or from 
sea water. The use of mineral oil pre- 
heated to about 250 deg. F. for coating 
inside of tubes was reported as now 
being a general practice. 

Other coatings considered were 
sodium silicate, roost used to suppress 
porosity in castings rather than to pre- 
vent oorrosion, and bakelite varnish. 


The major advantages of the chemical 
and electro-chemical treatments were 
simplicity of application, ideal prepar^ion 
of the surface for the adhesion of paint, 

tion of moisture to the underlyii^ metal. 
The aluminum hydroxide coating prod- 
uced by the anoffic treatment insulates 
the aluminum alloy from moisture, and 
prevents the passage of currents from 
the surface and the starting of elec- 
trolytic action. 

(^ite as important as the proper 
choice of protective coating is the proper 
design of the basic parts. Special care 
should be taken, Mr. Milburn empha- 
sized, to provide for the ventilation and 
drainage of all points in the structure. 
Parts of different materials should 
always be insulated from each other 
and materials of markedly different 
electromotive potentials should never be 
brought close together in a structure. 
Duralumin is better protected from 
wood or fabric by laying a thin sheet 
aluminum foil over tbe surface than by 
the nse of an anti-dope paint. All mi-m- 
bers should be paint^ before a 
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Dornier letdtnitpte 
Mr. Milbum’s paper led to a lively 
discussion, in which Lieut C H. Schild- 
hauer of the Domier Company of 
America, and lately of the piloting per- 
sonnel of the DoX, and Mr. Nagel of 
the Alumiimm Company of America 
look the leading part Lieutenant 
Schildhauer d esc r ib e d Domier methods 

^ • rtreme. The 

of the heat- 
treated material, and that was insured 
by having the heat-treating done at the 
aluminum mill as fast as possible. The 
Domier boats were so designed diat 
the forming operations on the sheet at 
the airplane factory could in most cases 
be periormed without disturbing the 
state of the material so as to reqiure 
annealing and re-treating. In particular, 
it was general Domier practice bo form 
profiled sections from sheet by rolling 
instead of by using a draw-bench. Mr. 
Nagel heartily endorsed the more gen- 
eral use of factory treating of material, 
and remarked that it was not generally 
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appreciated how much work could be 
done on pre-treated sheet without in- 
jury. For example, most of the struc- 
tural elements of the airship Akron 
were being: farmed at the Goodyear 
factory from sheets heat-treated by 
the Aluminum Company before tlelivery. 
and were receiving no subsequent 

Mr. Nagel continued with some gen- 

corrosion. As he visited aircraft 
factories, he had found bad practices 
in the handling of light alloys very fre- 
quent, especially in the treatment and 
driving of rivets. One of the most 
common faults was the unduly slow cool- 
ing of the rivets after heating. They 
should, of coarse, be quenched suddenly. 
He also iound frequent neglect of the 
preparation of the surface before paint- 
ing, with blistering of the paint as a 
resnlL Large blisters were likely to 
form, for example, on beiuol-cleaned 
surfaces, but never appeared over the 
anodic coadng. Designers either did 
not know enough about the causes of 

it by proper selection of material and 
proper proportioning of elements, or did 
not give enough thought to what they 
did know. 


AM»d sfs see Flee 

Remarking on Mr. Milbum’s report 
on his experience with Alciad floats, 
Mr. Nagel called attention to the fact 
tht the aluminum coating had nowhere 
corroded completely through on those 
floats, that there had been no loss of 
mechanical properties, and that another 
Alciad float which had been nineteen 
months in service on the Magdalena 
River, with very little protection, 
had corroded completely throi^ the 
aluminum skin in some cases but with 
no injury to the duralumin core at any 

Mr. Lee of the Keystone Company 
inquired about the possibility of inde- 
finitely repeated heat-treatment of rivets 
which had not been used within the per- 
missible time after the first treatment 
and had therefore had to go back to the 
furnace. He suspected damage to the 
material by constant repetition of heat- 
ing and quenching. Mr. Milburn and 
Mr, Nagel agreed, hovrever, that there 
was no evidence to indicate any such 
damage, and specific tesU by the 
Aluminum Company had shosra no 
change in mechanical properties after 
20 cycles of heat treatment 

Mr. Korvin, diief engineer of the 
Edo Corporation, inqnii^ about the 
possibility of eliminating the heat-treat- 
ment of rivets in field riveting. The 
answer was that certain minor modifi- 
cations of the standard 17-ST alloy 
known as A17-ST and BI7-ST are 
capaUe of pretreatment at the time of 
mannfactiire and of bring driven cold 
at any time dtereafler. As they are an 
alloy differing in composition from the 


17-ST, however, there would be danger 
of ricctrolytic action if they were used 
in conjunction with iL Their use in 
conjunction with Alciad. with which no 
such danger arises, is permissible. Re- 
cent investigations have shown that the 
electrolytic protective action of the pure 
aluminum skin on Alciad. giving protec- 
tion even to duralumin surfaces where 
the aluminum coating has been scraped 
away, to extend farther than had been 
thought possible. Even when the core 
of the metal has been scraped bare over 
a diameter of li in. it has been subject 

Mr. Den Tex called attention to the 
common practice in shipping operations 
of bolting zinc plates against the hull 
of the ship near the .clem in order that 
the difference of potential between the 
zinc and the steel hull and the bronze 
propellers may safeguard the steel and 
bronze from corrosion and from mutual 
riectrolylic action. They are protected 
at the expense of the zinc, which is com- 
pletely corroded away and replaced from 
time to time. Mr. Nagel hardiv thought 
that such a practice would be useful in 
aeronautics, as the potential difference 
between zinc and aluminnm alloys 
would be in the wrong direction. Only 
magnesium woulil be useful as a pro- 
tective material for aluminum, and that 
would corrode so rapidly in sea water 
that magnesium plates could hardly be 
replaced often enough to make the pro- 


only a small part of the total capacity of 
the tank can be devoted to seaplane hull 
work. Mr. Sikorsky therefore under- 
took to replace the towing basiu by tow- 
ing models in open water, with very 
satisfactory results. The model was 
towed by a string attached to the bow 
and connected to a long out-rigger from 
a speed boat. Models of flying boat and 
amphibion hulls, of from one-fifth to 
one-tenth full size have been used and 
the studies have included both measure- 
ments of resistance of many different 
hull forms in smooth water and the 
formation and of 
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> a third of the speed of the full-sized 
lachine, corresponding speeds varyii^ 
s the square root of the linear dimen- 
ions in accordance with the well-known 
iws of similitude for wave-making 
esistance. Moving pictures which ac- 
Qnipanied the paper showed the model 
ulls to tow with astonishing smooth- 
vhen then 
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-Among the participants in the dis- 
cussion which followed were E. D. 
Osborn of the Edo Aircraft Corpora- 
tion. B, V. Korvin, chief engineer of 
the same company, and E. P. Warner, 
chairman of the session. In response to 
various questions about the accuracy 
of the method, Mr. Sikorsky agreed that 
it was an aproximation and that it 
required periodic checking by tests in 
a model basin, but 
assured his audience 


found very satisfac- 
tory for qualitative 
comparisons of prob- 
able performance be- 
fore and after small 
modifications of de- 
sign. He emphasized 
the impossibility of 
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pared, however, to say that the idea had 
no possibilities, and Richard Mock of 
the Fokker Aircraft Corporation said 
that he had heard reports from Russia 
that zinc plates were being used on air- 
craft exactly as on ships, either being 
left continuously in plue or attached 
to the light alloy dements by wires 
after each flight 

Open water mesial testing 

le session Igor Sikorsky 
leans of escape from the 
dilemma occasioned to the flying boat 
designer by the scarcity of model tests 
basins in the United States. Pendii^ 
the completion of the new tank at 
Langley Field, practically all of the 
model testing hm bad to be done at 
the Washington Navy Yard, where the 
physical facilities are very limited and 


The hull could i. 

be designed from the point of view 
of hull efficiency alone, but had to 
take accemnt also of the convenience 
of mounting of the wheel gear, of 
the location of the tail-wheel or skid, 
and of the necessity of protecting the 
landing gear from the impoct of solid 
masses of water. The wave formations 
and cast of spray observed on the 
models had checked very nicely with 
those from full-sized hulls from the 
same design, and the models ordinarily 
ran steadily enough so that longitudinal 
stability was not a serious considera- 
tion. In particular, it had been found 
unnecessary to distribute the weights on 
the model so that its moment of inertia 
should be hi strict propor ti onriity with 
that of the full-sized machine, although 
of course the center of gravity had to be 
Irept in an exactly corresponding loea- 
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Light engine design and fuels 

diseussed by the S. A. E. 


K BERT INSLEY, of the Con- 
tinenta] Aircraft Engine Com- 
pany, opened the talk which he 
gave to the Society of Auto- 
motive Engineers in Detroit on the sub- 
ject of low-powered light engines by 
apologizing for not having completed 
his manuscript in time for the distribu- 
tion of reprints. He had feared, he ex- 
plained. that if he attempted anything 
of that sort the material that the paper 
comained would all go out of date while 
the presses were running, and indeed 
he was somewhat alarmed lest what he 
had to offer should already be anti- 
quated, as it was at that time nearly 24 
hours old. 

As might have been foreseen from 
that introduction, Mr. Insley lamented 
in detail the difficulty of forecasting 
light power plant demand. When his 
company undertook to design an engine 
for light . service, they had found it 
equally impossible to make any reason- 
able estimate of the quantity likely to be 
required and to secure any honx^enrity 
of opinion among the airplane designers 
on the kind and size of engine that they 
wanted. ’ They had had to depend on 
their own obsiavations, and those sug- 
gested that the "light" airplane was 
again following the normal cycle that it 
had followed on each of its previous in- 
carnations in the industry, a cycle of 
steady increase of power and of steady 
evolution away from the ultra-light 
class. Thus, the light planes that ap- 
peared at the National Air Races in 1924 
had. some of them, grown up to train- 
ing machines with from 60 to 100 hp. 
Thus the DH53 of 1923, powered with 
a twin-cylinder motorcycle engine, had 
been the lineal ancestor of the DH 
Moth. Thus it appeared again that the 
demand was constantly for greater 
power, and little was being heard now 
of the 20-hp. engine popular in the first 
stage of the present mov«nent. 

T^ing to estimate the point of stabi- 
lization, Mr, Insley came to the conclu- 
sion that there was going to be a rca- 
aonably general requirement for two 
distinct classes of engines. The first 
would be of about 35 hp, and would be 
extremely cheap in construction, in- 
tended to be installed in light training 
machines and in planes to be sold to 


Insley-y Nutt, Bridgeman, Edgar and 
others talk of power plant problems 


private purchasers for whom economy 
was the predominant, if not the sole, 
consideration for selection. The second 
class would include power plants of 
about 50 hp., somewhat more expen- 
sively constructed and fitted with more 
accessories. The smaller of the two 
engines would have nothing but a tach- 
ometer drive. The larger would include 
provision for starter, generator, and per- 
haps some other auxiliaries. 

Hote mmy cyUndertf * 

The speaker concluded that any num- 
ber of cylinders larger than four had to 
be eliminated on grounds of production 
costs, and that a four-cylinder vertical 
air-cooled was also too expensive a type. 
The horizontal opposed twin-cy1in<fer 
form is cheapest to build, but, to quote 
Mr. Insley, “when one plug is fouW 
the remaining cylinder becomes a 
doubtful asset” Furtbensore. he 
thought the vibration duiracteristics too 
bad to be acceptable. 

The choice then lies between the four- 
cylinder opposed and the three-cylinder 
radial. Mr. Insley found little to choose 
between them in production cost 
Analysis had led him personally to the 
adoption of the four-cylinder horizontal- 
opposed type. 

He remarked on the suggestion fre- 
quently made that gear reduction might 
be secured in a horizontal opposed 
engine by driving the propeller off the 
camshaft instead of the crankshaft, stif- 
fening up die shaft and the timiig gears 
to take the added load, as was dim in 
the air-cooled Renault, nearly 20 years 
ago. There was no insuperable objec- 
tion to such an arrangement, which 
would be very helpful to propeller effi- 
ciency because of the low spe^ of flight 
and the unfavoraUe conditions under 
which the propeUer must work on most 
of the light planes, but there would be 


obvious drawbacks. Cooling would be- 
come more difficult because of the reduc- 
tion in slipstream velocity, and also 
because the enlarged diameter of tte pro- 
peller would move the effective portion 
of the blades out beyond the cylinders. 
There would be somewhat more vibration 
with the drive taken through the timing 
gears, the engine would be more costly 
and heavier, and allowance would have 
to be made for a larger propeller. 
Nevertheless, it seemed to Mr. Insley 
that the device might be justified on the 
larger of the two classifications of light 
engines. 

Mr. Insley had dismissed the two- 
stroke cycle engine somewhat li^tly in 
his talk. John H. Geisse of the Comet 
Engine Company came to its rescue 
during the discussion, protesting that 
there were two-strolta engines that 
started more easily than the four-strriK 
and idled quite as well Th^ were 
simpler and cheaper to build, and 
although the fuel consumption is 
higher, that ordinarily matters littie on 
private planes, where the cost of the 
fuel pta)^ an almost n^ligible part in 
the economic calculations of the average 


Preatone coating 

Immediately succeeding Mr. Insley's 
paper came one covering the other end 
of the scale. From the lowest powers 
and air-cooling the meeting pas^rd to 
the highest powers and prestone-cooling, 
as expounded by Arthur Nutt, engin- 
eering vice-president of the Wright 
Aeronautical Corporation. Mr. Nutt 
followed the same general line ex- 
pounded before the S.A.E. by G, W. 
Prank of Wright Field at the Oevetand 
meeting a year and a half ago. [Avia- 
noN, Aug. 31, 1929], but he hu car- 
ried the studies farther in appltcation to 
a specific er^ne, the Curtiss Conqueror. 
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cfttion for that )^al> Testa completely justilied the sua> 
ity. A series of fuels picioiu that had been entertained, and 
had been tested in showed also a remarkable difference be- 
half a dozen labora- tween the fuel ayslems in the rale at 
tones by the method which cotding of the fuel lakes place 
now specified by the while climbing. Thus, when a Navy 
Air Corps, nsing a observation plane was climbed to 1,500 
standardized engine, ft. in 29 min., the air temperature had 
dropped 70 deg., but the temperature of 
the fuel tank went down only 25 deg. 
In this case the actual fuel temperature 
was falling off less than 2 deg. per 
1,000 fl.. and the vapor lock danger was 


of detonation with a 


, and giving 111 
ts either i 
i of the octan 


therefor. , . „ „ 

altitude. A multi-engined transport, a 
light bomber, and a training plane gave 
results generally similar to those for the - 
observation type already mentioned. In 
' a pursuit plane the fuel temperature fol- 
lowed that of the air much more closely, 
presumably because of the higher speed 
and the greater degree of exposure of 


In addition to the remarks already 
quoted. Dr. Moss called attention to the 
usefulness of a superchai^r in giving 

could be called on briefly in emergencies 
by opening the throttle wide and running 
the engine far beyond its rated output 
He considered it quite practicable to 

200 lb. per sq.in. by sea-level boosting. 

Arthur Nutt criticized the turbo 
supercharger because of installation dif- 
ficulties. and also, especially for military 
service, because of its poor acceleration, 
which made it difficult to hold planes to 
their proper place in formation. He 

for the Roots blower than for the geared 
centrifugal type. Mr. Geisse plead^ the 
cause of high compression ratios as 
against supercharging, arguing out that 
the supercharger required both more 
radiating surface and better fuel than 
were needed without it. and that the 
same changes would permit of raising 
the compression ratio. Mr. Schey re- 
plied that a 50 per cent power increase 
by supercharging requir^ only 34 per 
cent increase in radiation surface. As 
for increasing mean effective pressure 
by increasing compression ratio, the 
length to which that could be carried 
without undue rise in engine weight is 
limited by the rising values of maxi- 
mum explosion pressure. Dr. H. C. 
Dickinson of the Bureau of Standards 
questioned Mr. Schey's last statement, 
observing that the maximum explosion 
pressure increased only very slowly with 
increasing compression ratio after the 


i the 

about 7. 

Detonation and fool looting 

Dr. Graham Edgar, the director a 
research of the Ethyl Gasoline Corpor 
ation. came armed with evidence of th. 


The . 


of tc 


i-ethyl l> 


ined 


for all the fuels by the Ethyl Corpor. 
lion. In accordance with the general 
indications of past experience they were 
reasonably near to being parallel, the 
lead compound having much the same 
effect in all instances. Specifically, the 
addition of I c.c. of lead per gallon gives 


many present-day fuels am 
planes, and must be taker 
both in specifying fuel am 


Bearing presturet idloteable 

Returning from engine fuels to engine 
dynamics, a paper on bearing load analy- 
sis and permissible loads as affected by 
lubrication was given by F. L. Prescott 
and R. B. Poole of Wright Field. Their 




nidable 1 


per- 


pages of tables arid more than 20 pages 
of deuiled graphical analyses of bearing 
loads ■ — — - ---■ 


Vapor look at high altitude 

Factors affecting vapor lock were 
discussed by Dr. O. C. Bridgeman of 
the Bureau of Standards, whose pre- 
vious work in the same field had just 
brought him the Manly Memorial Medal 
for the best aircraft power plant paper 
presented before the S.A.E. in 1930. In 
his conlrnmtion to the Detroit meeting in 
collaboration with C A. Ross and H. S. 
Wliite, he dealt specifically with the 
possibility that vapor lock at high alti- 
tudes might be caused even in a fuel 

sea level, by slow cooling of the fuel 
after a rapid climb. 

By way of fundamental data Dr. 
Bridgeman explained that the temper- 


, r lock n , 
gasoline decreases about 2 deg. F. for 
every 1,000 increase in altitude, while 
the normal drop in atmospheric temper- 
ature for every thousand feet is of 
course approximately 3.6 deg. Temper- 
atures in the fuel system caniKX be 
relied on, however, to remain identical 
with that of the air around the plane. 


The authors pointed out that the 
, product of pressure and velocity, taken 
" ■ re of the severity of condi- 

already more than 50 tim« as high in 

permissible in automobile practice. 
Under momentary overload conditions, 
such as those of a power dive, the pro- 
duct may be multiplied by three or four 
again. Thus, in the Wasp engine, with 
steel-backed bronze bearing, the normal 
mean bearii^ pressure on the crank pin 
is 1,488 Ib. sq.in. and pti equals 35,800 
Ib.ft per sec. In a power dive, with 
the engine turning up to 3.500 r.p.m., 
the pressure rises to 5,160 and the pv 
product to 207,000. A similar overload 
dive with a Curtiss D-12 liquid-cooled 
engine, with babbitt-lined bearings, 
showed a product of 98,500. Tests at 
Wright Field on a Liberty crank pin 
with a babbitt-lined bearing showed a 
maximum pv of something under 30,000 
for steady operation without cracking of 
the lining. 

Another general rule drawn by the 
au^rs from experience wa.s that the 
ratio of length to diameter of a bearing 
should not less than about 0.37. b- 
yond that figure the engine is prone to 
flood with oil and the oil et 
he very high. 
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Putting air travel into 

mass production 



few definite state- 
can be nude about 
rt is that the ac- 


Methods of 


pany look unimportant to another. 

So far as the Ludinston Line is con- 
cerned, the simplest way of working out 
basic ideas has been the method striven 
for. It might be interesting to consider 
what ideas are, as I have been asked to 
discuss the methods. In doing so I must 
bring in a little personal history, for the 
operating plans and procedure are 
mostly the expression of two individuals’ 
thoughts and experiences. 


A bii of hittory 

Gene Vidal and Paul Collins, now 
executive vice-president and vice-presi- 
dent in charge of operations, brame 
associated in Transcontinental Air 
Transport. They formed the habit then 
of looking at maps after hours and 
establishing mythical airlines between 
selected points. Almost two years ago 
the frequent-service idea was contem- 
plated, and ways and means of putting 
it into force begun. Probably few others 
than the Ludington brothers of Phila- 
delphia would have backed what was so 


thought expressed by "When the planes 
are filled every day it will be time 
enough for addition^ service." There 
isn't even unanimity of opinion whether 
or not control of routes and races by 
the Interstate Commerce Commission 
would be a blessing or a curse. 

Just as widely as lundamenuls differ, 
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Bjy 

Amelia Earhart 

Vice~Fresidtnt, Lmer 


radical a plan. As e 


e spring ol purchase, a c 


n the new type 
obtained in any other 
making airline 


of 1930 they dared to plan the financing 
of an airline over a route as well served 
by other means of transportati 
in the world. 

The New York, Philadelphia and 
Washington Airway b^an operations 
on Sept 1, 1930, with six ten-passenger 

Stinson planes. After six months, tnose tor s u r x a c e 
25,863 passengers have been carried, travel, a teletype 
3,266 trips made, and 669,523 miles system c o n ne c ts all 
flown. Such siaeable totals pot the Ludington offices and airports. A 
officers of the line definitely on the ' ' * ■ - ^ ..u . 

' e who believe that ral 



Instantly 


c backbone of 
of other forms. The passenger traffic 
problem then boils down to the best 
methods of broadcasting one’s wares and 

satisfaction as pos- 
sible before and 
after die individual 
passenger takes a 


sold and 
available from s 

agencies, travel bureaus, Western Union 
offices and hotel porters are all 
to making reservations. Not only 


used. Sometimes the buying public does 
like the extra handling involved 
„ under these circumstances, and would 
lilroad prefer going a longer distance to get 
' ' 'on tii the actual ticket, If tide- 

placed in unustial locations, s 




publicity purposes, not only 
are mistakes likely 
but the public goes 


ill start with the 
second item and tty 
to tell some of the 
aims under "before 
taking." Roughly, 
they include case 
in making reserva- 
tions, easily acces- 
sible knowledge of 
where this can be 
done, accuracy in 
the final sale, cer- 
tainty of arrive 
and departures of 
planes, qnick 
refunds when 

weather causes cancellation, low fares, 
combined widi as much comfort as can 
be indulged in without pampering. 

Taking those requisites in the order 
ib^ are met widi by the passenger, it 
is evident that the Lortington line has 
a distinct advantage in having so close 
an associatioo with the Pennsylvania 
Railraa^ The fact that 


Operating tpithotu a mail contract and mth a frequency of 
schedule unprecedented over any dUlance of more than a few 
milet, and persistently setting worlds records for volume of 
pattenger businen, the Ludington Une has fixed upon its^f the 
attention of the air transport world. “Every^oiti^On-The. 
Bout'" has become e slogws of universeliy understood meaning. 
(Then tra^ ceases to be tpesmodic end becomes e reguler flow 
of ISO passengers a day, solicitation is a very interesting ^ob~ 
lem. Berewith, a few observations on how it should be solved. 


Coupled with the 


counting and book- 
keeping angles, but 
it could not be used 
by Ludington. Ow- 


^ents alM the idea that 
aviation is transportation and pushing and 
ticket sales a Int may be profitabk ~ ~ 


xnbles a football pasteboard. 


Too many ticket Otanttels 

To offer 


and dispatchers, to handle. Passengers 
* only as Thompson, 01456, o~ 


t for a 


ravel, 


throt^h ti 

and channels, has definite dangers. 

, as may be trouble through mistakes maoe 
The by occasional venders, and resulting dis- 


Jortes, OMI, unto they sign before 
leaving. 

I wide- All the work of the traffic dqmtment 
many goes for naught if "Operations” doesn’t 
There provide the service described on the 
: made time tables. Everything about the frianes 
fall to their ministration. Not only 
must tile mechanical end be maintained 
but also details of cabin cleanliness, 
heating and ventilation, placing of signs. 



stowing of baggage, etc. I believe 
nothing gives more confidence to a first 
rider than a neat interior with clean 
windows, timshed carpets, and literature 
and signs as well plac^ as possible. 
Unlike any others, Ludington planes 
carry paid advertisements in the form 

of modified "car cards" to attract the 
eye. In addition, of course, are the 
necessary directional signs, ^ief of 

those beari^ information that air sick- 
ing queatUo is not yen' serious. With- 

jeopardize ten passengers' equanimity 
by permitting cigars or cigarettes in the 
cabin. Too often have I seen one whiff 
of tobacco smoke sink a victim who was 
strug^ing on the brink of air sickness 
to favor a1>andonii« this rule. 

Leas Ihmn S per ceni ill 

Contrary to what some persons think, 
air sidmeia signs decrease the malady 
rather than increase it by suggestion. 
Most of the suffering is caused by 
nervousness and nothing augments that 
more than the fear of being sick and 
not knowit^ what do to. Therefore, 
the line has small metal plates 2 in. 
square, on the sill of the window at 
each seat. They read simply, “No smok- 
ing. Air sickness containers are located 

It is interesting to note that the sub- 
ject of air sickness is one of the first 
spoken of by prospective passengers. 
The average of those affected is less 
than S per cent, though of course this 
differs umler different weather condi- 


after- 

ward. 

One of the best preventives is fresh 
air, and again mvpwac is unusually 
fortunate in having a special ventilating 
system. Luther Harris, chief of main- 
tenance, has worked out a device which 
supplies a strong current of fresh 


aally 


s the cabin. The 


: the so 
e pUne 


Au^ndtatti unnecessary 

Washington terminal is appi 

the pilot. He can do as 
anyone in the organization to make, or 
keep, converts to air travel. Handling 

landing so as not to disturb timid souls, 
and a thousand other little details of 
his thoughtfulness nuke the difference 

ride-agains.” The cabin of the Stin- 

pilot to be practically with the pas- 
sengers. Thus, his every move can be 

thing is all right. Further, though he 

he can be spoken la. Thus, if the cabin 
healing is i ' ' 

Ur "crisis" 
faction by 


s, anyone can get satis- 
■iet request. On long 


heated in winter and is at the temper- 
ature of the outside atmosphere in sum- 
mer. Unlike some healers, it can never 
introduce exhaust fumes into the interior 
of the plane. Probably no single 
mechanical measure has meant more to 
the traffic deparUnent than the heated 
airplanes throughout the winter period. 

Not only must airplanes fly, bm they 
must do so on time, Air traveHers are 
becocning very particular about tardy 
take-offs and arrivals, and consider a 
delay of even ten minutes pretty poor. 


in the way. 

There are some things which may 
fall either under "procedure before" or 
"after" a trip. One of those is methods 
of refunding for weather cancellations. 
If at any time a plane is cancelled for 
any reason, immediate refund it made. 
Passengers at New Yoric, for instance, 
are advised in time to receive their 

hour they would have left on the air- 
plane bus, as both leave from the 
same terminal. There is none nf 
the disappointment of traveling to 
an airp^ only to be told the 
plane will not fly. Similarly, when :i 
schedule is interrupted and a plane musi 
come down elsewhere than at the regular 
stop, the pilot hands credit checks to tlir 
passengers to use on the next Pennsyl- 
vania train. Further, he has the priv- 
ilc^ of having all but a few extra faru- 
trains fi^^ed to take aboard the 
stranded air voyagers. So tong as present 
limitations in certain kinds ' 


s well t 




railroads may be the industry’s best 

I have not yet mentioned means of 
letting the world know what service is 
ofler^. Of course, there is advertising 
— paid and otherwise, and solidtation. 
On the the first, the airlines are rather 
at a disadvanta^ because few advertis- 
ing agencies are adequately prepared to 
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give worth-while counsel. Instead of 
being ahead of air travel, they are 
behind. True, aviation has not patron- 
ized them extensively, so we can hardly 
hope for up-to-the-minute service. 

Od the subject of publicity, or unpaid 
advertising, 1 think aviation has grown 
up and cannot expect any more free 
space than is accorded other forms of 
transportation. Accidents will always 
be news, but they will have less and 
less effect on patronage. Reports of 
such mishaps and of the really funda- 

that should be counted on extensively, 
unless at greater and greater expense. 
Realizing this, the Ludington Line 
decided to reduce fares instead of in- 
creasing advertising, and let satisfied 

The $20 round trip flight fare compares 
with $20.04 for rail plus chair between 
New York and Washington, and the 
$1.S0 added if bus is used in New York 
does not materially change the total. 
The averse of 60 per cent of capacity 
load throughout the winter has con- 
firmed the correctness of the decision. 


Extra trips for Spring 

Reports show 20 per cent more pas- 
sengers are carried on faij^^ys. With 

have )>ecn scheduled (making 30 alto- 
gether) to care for expected traffic after 
April I. They are every hour from 
eight to six, witli double sections On the 
eight, three, (our anil five from both 
terminals. To fill this number of seaU 
it may I>e necessary to do some solicit- 
ing, an expedient the company has not 
yet tried — except in a very limited way 

To see the compatibility of low fares 
and frequent service is not difficult. To 
see that the public is waitii^ for the 
combination at present is not impossible 
either. Officials of the Ludington Line 
liave fnr some time patterned their 
service on both assumptions. To sum 
up these rambling thoughts it seems that, 
as Itave said in the beginning, a 

the best way of providii^ that is to 
fly so that people really save lime. A 
large number of those who travel on 
NYPWAC are repeat customers, a fact 
of significance in any transport service. 
I hope that the next year or two will 
show general improvement in equipment 
and methods of operating throughout the 
country so that all operators can receive 
adequate returns from the service they 
event ua lly will have to give in order to 
meet public demands for air trans- 
portation. 
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Some timely pointers on 
care, maintenance, and 
procedure for repair of 
seaplane floats and hulls 


Conditioning 


floats and hnlls 



T he passing of winter and the 
opening of a new flying seasoo 
brings to the attention of oper- 
ators of marine aircraft the 
problem of putting hulls and floats into 
proper shape, and of making preparation 
to protect their equipment against Cor- 
as a result of crashes or collisions at 
high speed is usually beyond the scope 
of loc^ repair and frequently means 

facturer for rebuilding. Fortunately, 
the problems which the average oper- 
ator must face are not of this character, 
but he must be prepared to maintain 
protective coatings and to make emer- 
gency and permanent repairs to dents, 
cracks, or punctures which are not 
accompanied by extensive deformation 
of the framework. Since practically all 
modern floats are of metal construction 
no attention will be paid in the follow- 
ing discussion to the ^der wooden types. 

The equipment .required to lay up 
• tplaoes for repair - i 


of the airplanes to be handled. Certain 
types may be skidded under thdr own 
power up a well greased wooden ramp 
while others must be floated over a sulA 
merged cradle on which they may be 
drawn from the water. Some floats are 
equipped with welded-in steel tubes 
through which a short axle carrying 
a pair of wheels may be temporarily in- 
stalled to facilitate handling when out 
of the water. Aside from the structure 
of the float bottom, the question of 
the problem at this point 
IS that a single float sea- 
tr hull flying boat, will 
of some sort of support- 
prevent its tipping over 
'ing tip floats are clear of 
me water, whereas a tvrin float seaplane 
wUl stand firmly on its own keels. 
Where temporary use is to be made of 
i sandy or gravel beach, which slopes 
at not more than 8 to 12 deg, from the 
horizontal, a simple plank runway may 
be used effectively. A variation of this 
type designed particubrly for two float 
seaplanes consists of a track made up 
of two timbers set about the distance 
from keel to keel apart, fastened to- 
gether with cross ties. Wooden strips 
may be nailed along the edges of the 
planks to keep the keels from sliding off 
the tracks. 

For more permanent installation where 
beach conditions are not good, various 
combinations of pier and ramp are in 


stability et 
for it is obvi 

require the u 
ing cradle ti 
after the v ' 


successful use. These may involve the 
skidding of the Seaplane up a ramp emto 
a small dolly on which it may be pulled 
ashore, or, the dolly may be designed 
in (he form of a cradle to roll down 
the ramp below the surface of the water 
so that the airplane may be floated over 
it and withdrawn without the necessity 
of skidding. For general use a rela- 
nay be installed with- 


T doUies 


airplan 


chat the bocti 


merely lowed up on it by i 
gasoline or electric tractor, 
tiou of the ramp idea is 
encountered in the form of a partially 
submerged raft or barge anchored off 
shore, (lanes may be moored to the 
barge, or .skidded up its inclined surface 
above the water line where repairs can 
be made. Barges of this type have been 
designed to include shop and hangar 
space into which the seaplane may be 
pulled directly from the water by means 
of tractors or hoisting cables. It is of 
interest to note that the racing seaplanes 

iced on sfiecially designed barges which 
could be used either as a ramp or as a 
drydock by flooding or pumping out 
their stern compartments. The selection 
of permanent equipment of any type 
*pCTids Jaigely on topography, tidal 

In an emergency, repairs may be 
made on any shelving beach where the 
airplane may be drawn out of the walei 
on temporary planks by whatever means 
may be available at the moment. For 
single float, or hull types, some form of 
»ing device is usually required so 
s may be nude accessible, 
rur twin noats, the damaged side may 
be raised clear of the ground by jacks, 
and blocked up on horses, boxes, or 
whatever means is at hand, while the 
greater portion of the weight is carried 
by the keel of the undamaged float 
Care should be taken that the latter is 
not resting on anything which might 
puncture the bottom while in Otis 
position. 

L amn ekiitg preparmUona 

The first step in the preparation of a 
hull or float for relaunchii^ after a 
prolonged period out of the water is to 
dry it thoroughly inside and out, and 
to clean up the interior. Spaces be- 
tween bulkheads, stringers and plating 
may have filled up with dirt and it is 
important that all such material be re- 
moved, as it has a tendency to act like f 
a sponge soakii^ iqi and retaining mois- 
ture and forming a starting point for 
corrosive action. If the equipment has 
been greased and oiled before storage, 
surfa» of all members should be 
scmtrijed with a ne u t ra l soap water 
to remove the coating. After washii^ 
the structure should be rinsed off with 
fresh watifr and permitted to dry. The 
next step is to inspect for loose paint 
Jt cotTOeion, and for mechanical damage. 

‘ — j that the equipment has been 


last period of use, the more important 
of the two is the inspection for cor- 

Modem metal floats usually arc built 
up of duralumin, or of "Alclad." Ex- 
perimental use has been made of Monel 
metal, and there is some tendency, par- 
ticularly in England, to use staiidess 
steel for bottom platii^. The aluminum 
alloys are most widely used in the 
United Slates however, and the present 
discussion will be limited to these ma- 
terials. Duralumin, unless carefully pro- 
tected at all times, is subject to corrosive 
attack, particularly by salt water. When 

given protective treatment by the so- 
called anodic process which builds up 
a corrosion resisting oxide coating on 
the surface. The chemical coating is 
usually further protected by one or more 
coals of paint "Alclad," on the other 

of an inner core of duralumin protected 
on both sides by a continuous thin coat- 

very highly resistant to corrosive attacks 
and protects the alloy below it. The 
protective action is electrolytic in nature 
and affords a certain protection to the 
underlying alloy even when the latter 
is exposed at sheared edges, or by 
mechanical abrasion. "Alcl^" is some- 
times used without external paint coat- 
ings although it is more commonly the 
practice to protect the metal further 
with an undercoat of bitumastic paint 
or red lead, and a top coat of aluminum, 
or other lacquer. Daring construction 
all faying surfaces of pontoons or hulls 
should be liberally coated with marine 
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of a white powdery substance. Careful 
distinction should be made between 
actual corrosive spots and mere deposits 
of salt or barnacles. The latter are 
formed outside the paint and can be 
easily washed away, whereas the true 
corrosion occurs urrderneath the paint 
and causes it to flake off. 

Wherever corrosion spots are located 
any deposit should be very carefully 
scraped off using a dull putty knife, or 
a stiff fibre brush. Wire brushes or 
sharp metallic scrapers should be 
avoided as there is great dai^er of 
removing the anodic coating from 
duralumin or the pure raeul coating 
from “Alclad." Brushing or scrap- 
ing operations should, in any case, be 
confied to a limited area surrounding 
the corroded spoL After all loose ma- 
terial has been removed a new protective 
coating must be applied to the exposed 
surface. If the trouble is in the interior 
of a float, several coats of bitumastic 
paint will suffice; if on the outside, a 
coat of bitumastic paint or red lead, 


Ptdniing rtiiea 

After alt evidences of corrosion have 
been corrected, it may be desirable to 
refinish the exterior surfaces completely. 
Old paint may be removed by the use 
of a suitable chemical paint remover. 
In selecting a remover of this type, 
however, care should be Uken to use 
cme of a rather thick, jelly-like con- 
sistency rather than a thinner type as 
Uim is always the danger that the latter 
will enter into joints in the structure 
and damage the 
compound in therm 


i^ardless of the material used. 

If preliminary inspection indicates 
that protective coatings have broket 
down, either from chmical action or 
mechanical abrasion, immediate steps 
should be taken to restore them brfor e 
dangerous deterioration sets in. If cor- 
rosive action is already under way. it 
will be evidenced by the appearance of 
faint white spots, resembling snow flakes 
in shape and sise, which, in the more 
advanced stages, show a distinct deposit 


should not be used, 
as it will attack 
the metal. Re- 
moval of the paint 
after softening 
should be done 
carefully 
svith a scrubbing 
brush or dnU 
putty knife in order to avoid damaging 

other protective coatings. 

In painting metal surfaces of suiy 
kind, particularly boat structures, there 
are several points which are frequently 
n^lected or overlooked, but which. must 
be kept well in mind if a satisfactory 
jcA> is to be obtained. 

1. Paint will not adhere satisfactorily 
to a wet surface. Sufficiem time should 
be allowed after removal of boats from 
the water for a thorough drying out of 
the svater-soaked paint before other 
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properly. 

2. Fresh coats should not be applied 
on top of old paint which may have 


becon 


Under 


3. Paint will not adhere to 
greasy surface. 

Under coats should consist 
d lead at 


It least 

• red lead or bite 

paint, depending 
is "Alclad” or anodically treated dural- 
umin. For finishing coats an aluminum 
lacquer is often employed, or any other 
water-resisting paint may be used to 
conform with the desired color scheme 
of the airplane involved. For interiors, 
bitumastic paints or red lead should be 
liberally applied. 

Minor leaks in floats or hulls may be 
readily detected by introducing fresh 
water into the various compartments 
and watching the outside of the hull 
for any appearance of moisture. Par- 
ticular care should be taken, however, 
when making tests of this kind that the 
hull is well supported on the outside, 
particularly in that portion aft of the 
step. If this precaution is not taken 
the weight of the water inside may be 
sufficient to cause permanent damage to 
the structure, necessitating its complete 
rebuilding. 

Unless the skin has been damaged, 
most leaks occur around rivets. A 
loose rivet may be tightened by repoint- 

ot^ionally a new one will have to be 
inserted. When one or more rivets are 
removed it is a good idea to introduce 
bitumastic paint, red lead, or marine 
glue into the seam and around the holes 
before redriving. Careful watch must 
be kept of any sources of leakage other 
than in the hull plating, as water may 
enter through defective hand-hole gas- 
kets, vent holes, etc. All gaskets should 
be replaced as soon as they show signs 
of deterioration. Vent hedes should 
r be permanently plugged. 


introduced into floats by condensation 
or "sweating," and it should be definitely 
ascertained ^at this is not the cause of 
the apparent leakage before proceding 
with further tests. 

With corrosive spots checked and 
with fresh protective coatings outside 
and inside, the equipment is ready for 
service. It must not be assumed, how- 
ever, that coatings, no matter how fresh, 

ill last indefinitely > 


inspec- 


Freque 

tion should be maoe ana me coai 
renewed at any point which show s 
of failure from any cause. In this 


sary for frequent periodic inspection 
will be well repaid in length of life of 
his equipipent. 

Teona and puneturea 

A totally different type of servicing is 
made necessary by a seaplane striking 
floating objects on the water, or being 
badly handled while drawn up on shore. 
Damage of this sort is usually in the 
form of tearii^ or puncturing the skin 
and must he repaired by the proper ap- 
plication of patches. The tools and ma- 
terials for patching an ordinary metal 


hull a 


very s 


fun 


reliei 


e differ 


1 float, 

and the atmosphere due to changes in 
altitude. Leakan frosn this source may 
be reduced by filling the holes with a 
thick soft grease which will be blown 
out whenever the pressure differential 


intelligent mechanic can readily acquire 
the knack of making repairs of this 
sort The necessary tools include a 
drill, a hacksaw, a file, a wooden mallet, 
a hammer, a small cold chisel, a tool 
for backing up the rivets, and a rivet 
set. The materials usually required are 
a piece ^ duralumin or "Alclad" sheet, 

fricxion tape or flannel cloth, and marine 
glue. In no case should brass or copper 
rivets be used, as the electro-chemical 
reaction of these materials with alumi- 
num will accelerate corrosion very ma- 
terially. 

Except where they occur in the bot- 


are not serious, and, for the most part, 
should be left alone. More deeply 
dented portions of the skin may be 
hammered back into shape by placing 
a flat piece ol wood behind the bent 
part ai^ hammering on the projecting 
material with a wooden mallet. It must 
be remembered, however, in making re- 
pairs of this sort that deformation with- 
out subsequent heat treatment tends to 
harden and embrittle the metal. Where 
the deformation has been relatively 
great, or where dents have produced 
very sharp b^ds, it is best to reinforce 

the dent has been flattened out even 
though the process has been accom- 
plished without any apparent cracking. 

Where the skin has actually bera 
broken or where cracks have been in- 
troduced from straightening operations 
a patch' should be applied as soon as 
possible. Before beginning this opera- 
tion, however, the region of the damage 
should be very carefolly examined for 
small cracks radiating from the actual 
break. For this purpose, it is essential 
that the paint be removed from a suffi- 
ciently large area surroundiz^ the dam- 
age to afford thorough inspection. With 
shears or hacksaw, all the damaged por- 
tion should be carefully cut away to 
leave a symetricaJly shaped hole with 
sound me^ all the way around. Edges 
should be carefully smoothed down with 
a file. Where the hole extends over 
existing rivets, the beads should be cut 
off and the shanks knocked out with a 

After having cleaned up the damaged 
area as described, the next operation is 
to cot out a patch from duralumin or 
“Alclad" sheet large enough to overlap 
the edges of the hole by at least { in. 
all around. Sheet one or two gauges 
heavier than the damaged matBrial 
should be selected. A row of rivet 
holes should then be laid-oot around the 
edge of the patch with a center pun^h 


using a center to center spacing of i-in. 
For material under ,0040-in. thick, rivets 
i-in. in diameter should be used; for 
heavier gauges use A-iti. rivets. In 
applying the patch, three or four holes 
are first drilled through it and the piece 
under repair, and machine screws put 
in so that the two pieces arc held in 
the proper relation for further drilling 
and riveting. Before applying the patch 
a layer of flannel soaked in marine glue 
or bitumastic paint should plac^ be- 


water-tightness. With the patch held In 
place in this fashion, the b^nce of the 

serted from the inside, backed up with a 
iron bar (or bucking tool), aixl headed 
up from the outside with a hammer and 

For tmking an emergency repair 

machine screws may be used. The 
pitch recommended for rivets may be 
doubled in this case to save time but, 
if this is done, a duplicate piece of the 
patch material should be placed on the 
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inside with the lighter gauge skin 
clamped between the two heavier 
pieces. This method of repair is effec- 
tive in an emergency bnt should be 
replaced by the riveted type as soon as 

After permanently patching, a liberal 
coat of bittimas_tic paint should be ap- 
plied on the inside, and the outside 
should be refinished by one of the 
methods described above. 
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A design for 
a seaplane ramp 


I N the course of a 5,000-mi. cruise 
around the Great Lakes last summer 
in amphibions and seaplanes, Mr. 
Wayne J. Sheldon, president of the De- 
troit Flyiug Club, found a decided lack 
of facilities for taking care of such air- 
craft When approadted on the subject, 
many city officials expressed their will- 
ingness to built ramps at snital^ 
locations if they had some sort of 
construction drawings available to indi- 
cate how they shoidd proceed. Aa a 
result of this experience. Mr, Sheldon, 


in co-operation with the aviadon de- 
partment of the Standard Oil Crnnpany 
of Indiana has drawn up a design for a 
ramp which may be varied to suit local 
conditions. It is not guaranteed in any 
way, but it has been stressed, according 
to the designers, to carry a load of 
5,000 lb. 

loformation with r^ard to the 
material or construction may be secured 
by addresring the Aviation Department 
m the Standard Oil Company of Indiana, 
Box No. 1176, Detroit, Mich. 
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A review of the third annual airport conference at Tulsa 


■IHE t 


lird a 


ual I 


port conference, held at Tulsa 
J March ^-27 uitder the anspices 
of the Aeronautical Chambn of 
Commerce, was the most successful of 
the series. Comprising airport man- 

cemed with airport prt^lems, the group 
considered most of the phases of the 

mendations — some affecting directly 
other branches of the industry — which 
should result in some important ad- 

Making the airport pay is, of course, 
Che pressing problem for most oper- 
ators. About the only exception is a 
municipal airport considered to be a 
public necessity, like a park or harbor 

Central Airport, Camden, N. J., de- 
scribed methods of exploiting conces- 

45 ^r cent of the revenue at Central 
was derived from concessions and non- 
flying activities. It is unusually favor- 
ably located to cultivate these sources of 
revenue. Flying brought in only 12 per 
cent of Che revenue, gasoline and oil 
sales 13 per cent, rentals 25 per cent, 
and interest 2 per cent. It is expected 

year. Among its non-flying attractions 
are ten automobile service stations, a 
swimming pool, restaurant, and two 
miniature golf courses. Fence adver- 
tisements are contemplated. 

Capt. Roy N. Francis of the San 
Francisco Municipal Airport repre- 
sent)^ the opposite point of view. As 

flying public the airport should be 
adapted as far as possible to the best 
interests of its users, though this mean 
a slight loss. Various methods of 
building up the airport revenues were 
discussed, but it was apparent that 
individual characteristics of location, 
terrain, and local interest, preclniled 
general rules or recommendations. It 
was agreed, however, that commercial 
and municipal ports essentially have two 
very distinct points of view and that 
it is imperative the nnmicipal port take 
into consideration the position of the 
commercial fields, especially those in the 
same locality, when establishing rales 

Fred E. Schnepfe, special research 
engineer for the Aeronautics Branch, 


The airport 
interests 
talk things over 


tail skids and tail wheds, landing and 
Cake-off speeds and weights of future 

shock absorbing devices. Trends in air- 
plane <iesigiis muse be watched because 
of their inevitable influences upon air- 
port engineering. The airport managers 
in their private meeting recommended 
that Uil skids be eliminated entirely, 
and Jan. 1, 1932, was suggested as the 
date for this to take effect. A higher 
storage rate for planes with skids \ras 

wider use of wheels. 

Trttffic contnl 

A discussion of traffic control at air- 
ports and uniform field regulation was 
lead by A. Pendleton Taliaferro, Jr., 
chief of the Airport Sectitsi, Aero- 
nautics Branch. The managers agreed 
that development of some uniform 
mechanical traffic emulation device is 
urgent, and appointed a committee to 
work with the Branch in the develop- 
ment of a solution. Uniform field regu- 
lations are to be considered serionsly, 
also, but no committee has been ap- 
pointed to handle this matter. 


The 


perpet 






gar sprinklers flared up again. Fire 
control is a vital subject, and the air- 
port men showed their appreciation of 
its magnituile. From ^ comments 
made by manners, sprinkler manufac- 
turers, underwriters, and airline oper- 
ators, a number of important points 
developed : that thorotigh t^uniI^' in the 
use of fire equipment should be en- 
couraged ; that sprinklers of one type or 
another are valuable if they can be 
.Sorded, OF if water pressure is avail- 


able: thi 


e: that airports, rather than 

tittiA Mik Uttttt 


handling the problem : that more in- 
telligent care should be exercised in 
handling dope ; that manufficturers of 
aircraft can help considerably by im- 
proving electrical installations in planes 
and by improving design and location of 
fuel tanks; that smoking should be pro- 
hibited without exception in hangars; 
and that hangars should be kept scru- 
pulously clean. 

Uniform atorago charget 

The managers approved the Aero- 
nautical Chamber's proposed . schedule 
of uniform airplane storage charges and 
will follow as closely as local conditions 
permit. This schedule classifies planes 
in nine groups according to wing span. 
Qass 1. for instance, includes machines 
with a span of 30 ft. or less at a rate 
of $2 per day, and Class 9 includes ma- 
chines with span of 100 ft. or over at a 
rate of $10 per day. Monthly rates 
would be 50 per cent of the above and 
dead storage would be 75 per cent of 
the <laily rates. Inspections and serv- 
icing are not covered by these fees. A 
new dassification is being worked out 
to lare for the very light type now mak- 
ing its appearance. 

The state aviation officials in their 
private meeting resolved that : the 

federal regulations be adopted by the 
slates for the sake of uniformity; that 
there be no tax on aviation gasoline un- 
less it be devoted to aeronautical pur- 
poses ; that there is need for state l^is- 
lation regarding air rights over land; 
that identified planes be eliminated as 
far as possible; and that serious study 
be given the advisability of making 
easier the requirements for the private 
pilot. 
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Heat and Ventilation 

Their place in the transport plane 


ARTICLE 

ONE 


By E. C. Blackhurrij Jr. 

Conauitmg Engwer 


M1 


' as rapidly, comfortably, and pleasantly 
• as possible at a niinimmn cost. 


5 modem traveling 
public in large passenger carrying air- 
planes is dependent on a great many 
separate ami distinct factors. The air- 
craft mantif^turer will not have to be 

complaining passengers. It is the 
operator of the air transport line who 
must bear the brunt of this. It is true 


r fac 

Nevertheless, when he is in the market 
fur additioitiU planes, other things being 
etjual, he will select those which are 
equipped, with adequate heating and 

have planes that are so equipped, even 
at a sacrilire of pay load, or else see 
passengers embark joyfully and in good 
spirits, but disembarking at their destina- 
tions in a very unfavorable frame of 
mind, and probably thinking either 
autlibly or to themselves, “Never again.” 

Spe^ is important But it is not 
always the deciding factor when the 
public is traveling. It is probable that 
speed, combined with luxurious accom- 
modations always will determine what 
means of transportation will be selected 
by a traveler. 

Pay load and economical operation are 
important but only to the operator. The 
passenger doesn’t care whether the 
operators profit is satisfactory or not. 


schedules and increasing the luxuriov 
ness of the accommodations they have 
offer in order to meet competition suc- 
cessfully; steamship lines are constantly 
building faster and more luxurious ships 
to compete successfully in their field: 

designing and building larger, faster, 
and more comfortable coaches. Is there 


air transport field? 

Railroads, steamship and bus lines 

out decrease in passenger comfort 
Their first consideration is luxurious 
passenger accommodations. Attaining 
the maximum in' this respect, they tlten 
turn their attention to revising the 
highest efficiency possible under these 


•rifianf pay loosf 


it would be found to be a profitable step 

continuing to travel by air rather than 
trying it once and then going back to a 
slower bnt more comfortable means. 

If the weather suddenly turns cold 
and the heating system is inadequate, or 
if the air in the cabin is bad and odors 
are prevalent, the air traveler will im- 
mediately forget all the efforts which 
have been made to provide for his cons- 
fort and will dwell exclusively upon the 
one uncomfortable feature — inadequate 
heat, poor ventilatioo, or both. 

Thus a passenger carrying airplane can 
be placed in the same category with all 
classes of buildings, railroads, steam- 
ships, and buses, in this respect; re- 
gardless of how fine and beautiful they 
made be, none of these things will be 
any more satisfactory than their heating 
and ventilating systems. This is due to 
the fact that there is no one thing which 
plays a more important part in the 
health and comfort of the human being 
than the proper amount of heat and 


The majority of airplanes manu- The fii 
factured today carry pay loads that are 
surpi'isingly large in comparison with 
their weight and power. This has been 
accomplished by engineering methods 
which are perhaps more accurate and 
more painstakingly worked out than 
those in any other branch of engineering. 

A small proportion of this pay load 
might well ^ sacrificed for the further- 
ance of passenger comfort without un- 
desirable consequences. Even though 
the pay load and consequently the cash 


step in designing any he; 


A hypolhedcal eaUu w 



So engroeaed is the aeronant 
with the problems of trimming stmemre 
weight to a minimiim aod increasing pay 
load and per f ormance, that the comfort 
of pasaengers in transport planes is all too 
frequently neglected. One of the most im- 
portant factors contrihnting to passenger 
comfort U adeqnate heating and ventila- 
tion. In this, the first of two articles, 
Mr. Blackbnm, who is a spcciaHst on the 
snhject, presents his opinions together 
with data for the design of an efficient heat- 
ing system for a typical transport plane- 


space. o 


nn, r^;ardless of type, 
e the total heat loss fr< 
spaces to be heated. I 
mined the total h< 
these spaces, die desig 
proceed with the determinati> 
type of heating system best 


After the total heat loss 
has been determined, the 
question of the amount of 
air to be supplied and ex- 
hausted for ventilation 
must be determined. It re- 

to plan a system that will 
supply an amount of heat 
equid to. or slightly in ex- 
cess of, the heat loss from 
the spaces to be heated, 
plus Ae amount necessary 
for wanning the ventilat- 
ing air to the proper tem- 
perature. 

A great many considera- 


decision as to what type of 
system will supply most 
to satisfactorily the necessary quantity of 
the heat for any given installation. In 
ing designing a system for a cabin air- 
loss from plane, weight of equipment is of great 

' ■ ' iportance. The weight of the system 

ust be reduced to the minimum. But 
lis should not be carried to such an 
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extreme that the system cannot function 
in a proper manner, Neither should it 
be carried to such an extreme that the 
system will deliver just enough heat to 
"get by.” 

More will be said on the subject of 
weight later in connection with the dis- 
cussion of the various types of heating 
systems which are available. 


Determining heat lota 

In determining the heat loss from a 
cabin there are several things to be 
considered. The heat loss from any 
space depends upon the material and 
thickness of walls, floors, ceilings, total 
area of windows and doors, exposed to 
outdoor weather conditions, and infiltra- 
tion. It is dependent also upon the 
difference in t em perature between the 
minimum outdoor temperature for whidi 
the system is designed, and the tempera- 
ture it is desired to maintain within die 
cabin. 

Various types of materia] will have 
varying rates of heal transmission per 
inch of thickness. These rates of trans- 


I 
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miuion ran only 1>e determined by actual 
test. Such tests have been made by 
various authorities for a great many 
different heat insulating materials that 
are now on the market. Many of these 
heat insulating materials are also very 
good sound insulating materials and 


light ir 


/eight. 


o deter 


figure adopted for fabrit 


.rily 1 


rely a 


e this. ^ 
•ering ir 


We n 


, with a reasonable 


ering will not reduce the heat los 
an extent that will make a reductio 
the size of the heating system post 
Therefore, if we neglect it entirely 

safety will not be sufficiently higi 
burden the plane with any notice 
amount of.a^itional weight. 


peratures of 20 deg. below zero F. 
during the winter and that we must 
maintain a temperature of 70 d^. F. 
inside the cabin under these conditions. 

AvailabI*’ rfala 

In the .American Society of Heating 
and Ventilating Engineers’ Guide may 
be found several tables showing the rate 
of heat transmission through various 
building materials and insulating mate- 
rials. These rates of heat transmission 
are based upon tests that have been 
conducted by the U. S. Bureau of SUnd- 
ards and other reliable authorities It 
should be remembered that these tests 
were made under 
matiDg those existing when these' 
rials are used in building construe 
The results may or may not hold 


} ^n^tlon 

/ith their 
: is probal 
sed until s 


for the reason that a manufacturer who 

sulating material will aulnnatically be 
reducing the size and weight of the 
heating system which must be installed. 

Our discussion will probably be sim- 
plified somewhat if we assume a hypo- 
thetical cabin and design a heating and 
ventilating system for it. Let us assume 
that this cabin is as shown in Fig. 1, 2, 
and 3. 

We will assume, for the sake of 
brevity, that the walls, floor, and ceiling 
of this cabin are all constructed of the 
same material and are of the same thick- 
ness. Tlius the rate of heat transmis- 
sion will be the same through all of 
them. This construction we will assume 
to be a.« shown in Fig. 4. 

At the present time no data is avail- 
able on the rate of heat transmission 
through doped fabric, 


aterials are subjected 
untered in connection 
1 aircraft However, 
t they may be safely 

lilable pertaining to their prop- 
rties when used in aircraft. 

Fortunately for the aircraft industry, 
a study of these tables reveals the inter- 
esting fact that the insulating materials 
that are lightest in weight have the low- 
est rate of heat transmission. For 

Dry Zero, which is composed of kapok 
between burlap or paper, weighs I lb. per 
cu.ft.. and transmits heat at the rate of 
0.24 B.tu.'s per hr. 
per sq. ft., per 1 deg. 

F.^ per 1 in. thick- 

Cabots quilt, com- 
posed of eel grass 
between Kraft paper, weighs 3.4 lb. per 
cu.ft., and transmits heat at the rate of 
0Z5 B.t.u.’s per hr. per sq.ft., per 1 deg. 
F., per 1 in. thickness. 

Balsam Wool, composed of chemically 
treated wood fiber between layers of 
paper, weighs 22 lb, per cu-ft., and 
transmits heat at the rate of 0Z7 B,tu.'s 
per sq.ft, per hr., per I deg. F.. per 1 in. 

Compare these values with white pine, 
• • • • - ■ 312 lb. I 


1 


mission will be very high. Therefore, 
in the interests of safety, it would seem 
advisable to neglect the fabric covering 
in the determination of the rale of trans- ' 
mission through the walls, floor, s 


-ial 


is of a type having a known rate o 
transmission and that we And this to be 
0.34 B.t.u. per hr. per sq.ft, per 1 deg. 
F. per 1 in. thickness. 

cabiu is 1 in. thick and the tempera- 
ture difference for which weare design- 
ing the system is 70 deg. minus 20 deg. 


approxi- 


lows is I.I3 B.t.u. per 
’ one degree F. differ- 
ire. Thus for our cabin 


rd walls whose 
>s will be 6 ft. 

i. X 20 ft 0 in. 


f" 


exposed floor 6 ft. 
0 in. X 20 ft 0 in. 

ceiling the same as 
the floor. It is also 


each 2 ft. 0 in. x 2 ft 0 it 


of heat transmission of 0.76 


Heat and tound initdation 

In selecting an insulating material 
the sound insulating properties should 

iating properties. That is, it may be 
found more economical to select a 
slightly heavier material having prac- 
tically the same heat insulating prop- 
erties. in order to obtain the desir^ 
sound insulating properties. Or, the 
reverse of this may be true, depending 
entirely upon the properties of the par- 
ticular material under investigation. 

There are many of these materials on 
the market and those mentioned above 
have merely been picked at random to 
show approximately what is available in 
this type of i ' ’ ’ 


the walls, floor, and ceiling, all under 
the heading of "Wall” for convenience. 
This is made possible in this case due to 
the fact that they are all of the same 

From the above it is obvious that we 
will have 432 sq.ft, of wall area trans- 
mitting 30.6 B.t.u. per sq.ft, per hr., 
and 48 sq.ft, of window area transmit- 
ting 1017 B.t.u. per sq.ft, per hr. Our 
total heat loss from the cabin then 


As this is the rate at which heat is 
lost through the walls, floor, ceiling and 
windows of the cabin it naturally fol- 
lows that this is the amount of heat 
that must be supplied by the heating 
system to counteract this loss. 

However, this is not the total amount 
of heat which the heating system must 
supply. We have not yet taken into 
account inflitration or ventilation. 

Inflltration. as the name implies, re- 
-hich finds its way into 


the 


abin through ' 
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dows, doors, etc. The determination of 
this quantity of air entering the cabin 
from this source with any degree of 
accuracy is indeed very difficult. Both 
the design of the window and door 
installation of the cabin, together with 
the class of workmanship, must enter 
into any estimate of the rate of infiltra- 
tion. These are admittedly very difficult 
matters to which to assign any definite 

By way of illustrating the large vol- 
ume of air that may enter the cabin by 

can only refer to tests that have been 
made on windows used in building con- 

Again referring to the American So- 
ciety of Heating and Ventilating Engi- 
neers Guide, several tables may be found 
wherein data are given on the leakage 
per foot of crack aroimd windows of 
various types, under various wind veloc- 
ities, 50 m.p.h. being the maximum 
velocity given. 

These tables show that as high as 488 
cu.ft. of air per hr. per ft of crack may 
enter around a reasonably tight fitting 
wood sash, with a wind velocity of fifty 
m.p.h. Multiply this figure by the num- 
ber of feet of crack around the window 
and the fi^re mounts to a considerable 

Increase this figure again for the 
higher velMities encounter^ in aircraft, 

bring discomfort to the passengers, and 
will increase the load on the heating 
system to a very great extent, and the 


tionable drafts of cold air will not be in 
evidence. We will assume that in the 
design of our ventilating system for this 
airplane cabin we are going to make 
provision for reducing infiltration to the 

We have now gone as far with the 
design of the heating system as we can 
without considering the ventilating sys- 
tem in so far as it affects the heating 


provide adequate ventilation for this 

In school class rooms and many other 
rooms where a number of people gather 
it is, in many cases, customary to pro- 
vide a room volume -of 200 cu.ft. per 
cNicupant. In some localities ordinances 
are in force which require this as a 
minimum. In the average airplane cabin 
this volume per occupant is very mate- 
rially redneeri, probably averaging ap- 
proximately 50 cu.ft of cabin space per 
occupant. I mention this merely as one 

very adequate cabin ventilation. 

C^ly a small quantity of air is actu- 
ally necessary to supply the needs of the 
human lungs. A much larger quantity 

removal of body heat, moSure, 
ing system must 


t of t 


;t be capable of delivc 



can be obtained in most cases without 
humidity controL 

The air volume to be supplied is the 
first feature of the ventil^ng system 
that must be determined. In most school 
and theater ventilating systems it will 
be found that in the nrighborhood of 
30 cu.fL of air per min. per occupant 
is considered the most desirable amount. 

Bearing in mind the rnneh greater 
room volume per occupant in these Q/pes 
of buildings compared with the volume 
per occupant in an airplane cabin it is 
obvious that this should be considered 
the minimum for airplane ventilating 
systems. Supplying 30 cu.ft. of air per 
minute per occupant in our cabin would 
require a total of 18 x 30 c.f.m. = 

This 


r and a 


eight. 


The second requirement of the ven- 
tilating system as listed above can only 
be satisfied by the proper size and loca- 
tion of the air inlets and outlets. 

The third requirement is the only fea- 
ture of the ventilating system that will 
affect the design of the heating system. 

The heating ayal«m 


the other details of the ventilatihg sys- 
tem we will consider the various ty^ 


Generally speaking there are three 
types of heating systems in common 
use today. These are designated in 
most cases by the nature of the heating 
medium used in them. They are : hot- 

The hot-air systems may be either 
gravity or .forced circulation and may 
or may not be ventilating systems in 
addition to heating systems. The grav- 


In forced circulation hot-air systems 
centrifugal type fans are usually used 
to create the rapid and positive ' ' 


This 


and I 


circulation makes possible a substantial 
reduction in the size of the ducts, be- 
sides resulting in an increase in the 
efficiency of ffie heating surface. 

The usual hot-air heating system, as 
well as the cmninned heating and ven- 
tilating system, consists fundamentally 
of a heat^ surface over which the air 
is passed raising the temperature to the 
required degree To this 
face a system of ducts is < 
conveying the air to the hot air inlets. 
Another dnet system is connected to 
the inlet side of the heating surface In 


of a 


eating a; 
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required d^ree and it is then delivered 
agsin to the room. This recircubtinp 
process continues as lon^ as the system 
is in operation. 

In the case oi the combined heating 
and ventilating method the system of 
ducts for returning the air from the 

fresh air intake which is connected to 
the inlet tade of the heating surface by 
a doct. In addition to this there must 
be provided a means of escape for the 
air after it has petfornted the fnnctions 
of heating and ventilating the room. 

The hol-air heating and ventilating 
system ha.>i several advantages when con- 
sidered for use in airplane work. Among 
these advantages may be mentioned light 
weight, simplicity, and ease of operation. 

A steam heating system consists, fun- 
damentally, of a boiler for generating 
steam, radiators located at pcunts where 
heat i.s re«|uired. and a system of supply 
and return piping for conveying steam 
to the radiators, and returning the con- 
densation from the radiators back to the 
boiler. In the boiler this condensation 
is again cnnverted to steam and the cycle 
repeated. A diagrammatic rcpresmta- 

There are a great many different sys- 
tems of piping that can be arranged. 


In the better grade of installations, how- 
ever, the one shown in Fig. S is the most 
commonly used and will give very good 
satisfaction. 

In considering a strain system lor use 
in an airplane cabin it should be re- 
membered that the bmler required for 
generating steam will not be anywhere 
near the sire and weight of the boilers 
commonly installed in buildings. 

Radiator arrangoment 

There is. however, one feature of a 
steam system which cannot be avoided. 
That is, radiators must be distributed 
through^ the caUn in such a way 
that an even t e mperature will exist in 
all parts of the cabin. If a radiator is 
located at one end of the cabin only, 
the ocher end of the cabin will most 
certainly be much colder. 

Again, there is a certain definite limit 
Co the amount of heat that can be ob- 
tained per square foot of radiation, 
therefore the radiators cannot be re- 
duced in size, beyond the requirements 
determined by the heat loss from the 
cabin without impairing the system. 

The only method by which radiator 
sizes may be reduced is by increasing 
the temperature of the heating medium. 
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The use of high pressure steam in an 

undesirable. First, any actual saving in 
weight of the system seems to be very 
dubious. Second, and probably most 
important, it is not hard for anyone 

ima^ne what conditions are likely to 
be in the confined space of an airplane 
cabin if a high-pressure steam line 
should burst. 

The argument may be advanced that 
a system has been tested under a pres- 
sure of many times that at which it is 
to operate without showing any leaks 
or tendency toward rupture. This is 
very well when the system is new. But 

metal of which the system is constructed 
will be after it has been in operation 
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Tropic fuelling 


A wide variety of methods 
are used by Pan American 


T he heterogeneous conditions 
obtaining along its far-flung 
tropica] airways system 
forced Pan American Airways 
to provide a wide variety of fuelling 
facilities. Conventional airports or 
landing fields serve at certain points, 
ramps at others and barges or floats at 
others. The type selected depends, of 
course, upon terrain or water conditions, 
location, ^ types of planes used. Often 
the situation is complicated by political 
by-play. 

At St Johns, Antigua, the prevailing 
wind, often blowing 2S m.p.h. and run- 
ning coimter to the fast tide, giving a 
short, choppy sea, makes bar^ fudlii^ 
difficult, so Pan American built a ramp 
on the western side of the mouth of the 
harbor. A similar ramp is used at Port 
Castries, St. Lucia, and there is another 
at Cocorite, twenty minutes' drive by 
auto north of Port-au-Spain, where 
gassing is done for this stop. 

Georgetown, British Guiana, permits 
only a barge as a base. The Dcme- 
tara River, with a current of 17 knots 
and a prevailing wind of as much as 30 
knots upstream, with waves which reach 
five feet in height, makes a ramp highly 



twelve acres of land 

on Che south bank ^ 

of the river, but be- 

esoise ^ a British 

ish firm it catmot 

make use of the land 

for the ramp as yet. The gasoline on 

the barge is delivered in drums and 

served from them. 

Regulationa a hardthip 

Governmental r^nlatioas here pro- 
duce a hardship which la interesting. 
Gasoline is shipped in and received at 
the government magazine and there held 
under bond until delivery. A customs 
official must be present b^ at the with- 
drawal time and at the refuelling, as 
sealed drums cannot be opened until 
previously opened drums are emptied. 
Aviation gaw l in e U admitted tax free, 
but other gasoline must pay import 
duty, hence the sup er vi sion. Procedore 
to eliminate this supervisioo by sub- 
stituting other assniaaoes of non-divi- 
sion of the aviation gasoline is being 
son^l, as refneliing might be hdd ttp 
if the customs men were all bnsy with 
incoming steamship duties. Pan Ameri- 
can uses a ramp at Paramaribo. At 
Miami it nses fidd storage tanks, as at 
Havana and Camagnay. At Santiago, 
at present not a port of call, gas was 
stored in barrds and served from them 
to planes, permanent tanks not being 
erected beranse of dissatisfaction with 
the airport as a permanent base. A field 
tank is used at Port-an-Prince, at Santo 
Domingo, and at San Juan. 

Cozumel Island offers one of the most 
interestiog stops on the Pan American 
run. The (danes land on a lake seven 
miles from the town of San Mignd. A 
strip of beadi bUwu-u the lake and the 
sra has been deared and the barrels of 
gasoline stand there until used. They 
are brought by schooner to San Hignel, 
transferred to barges and li g htered to 
the lake shore. 

Bdize, British Honduras, is served by 



a ramp up which the amphibions dtmb 
and where they are fuelled from barrds. 
J^ht miles west of the city and up the 
river, Pan American is eomideting a 
splendid air^rt where bulk storage 
equipment will be installed. At Tela, 
Honduras, a field adjoining the race 
track grandstiuid is ua^ 

Managua, Nicaragua; Pimtarenas, 
Costa Rica ; David, Panama ; and 
Panama City, all are barrel-served. At 
Cristobal a gas truck is used. At Car- 
tagena, Colombia, barrds are used. So 
at Barranqoilla. Colombia, and at Cura- 
cao. Dutch West Indies, and at Mara- 
caibo and Maracay in Veneuela. Tank 
installations are now being completed at 
some of these fields. 

An idea of some of the difficulties 
■hat ntay arise in getting gas to a field 
is gained from PunCarenas. The field 
is seven miles from the town. Two 
miles are along a trail. An ox cart 
brings the drams over this stretch, after 
they have been brought part way by 
baige on the flood tide from the town. 
The gasoline used is shipped to Punta- 
renas from Talara, Peru. 

In spice of the diffieultira involved in 
getting gasoline to isidated points the 
American companies operating in the 
tropics have h^ ecoellent co-operation 


One A 


the trOfHcs that the ddivered gasoline 
would too expensive, and hem it is 
not betng nsed. The problems which 
have been pecniiar to die tropics are ful 
disappearing with the improvement in 
^erU transport and economic condi- 
tions in Latin America. 





air transport 


Am told by 

an airiinc traffic manage to 

James P. Wines 


T he era of low airline tariff 
— if practically giving away 
transimrtation may be called 
cha^;iiig a tariff — has been 
concluded. Supposedly we have teamed 
many things concerning fare, fear, vol- 
ume of li^c and ^ attitude of the 

of transportation. At least the principal 
passenger carriers accumulated more 
schedules, figures, passengers, waiting 
lists, advice and deficits than they knew 
how to handle. 

The peculiar thing is that Uie ma- 
jority of the tines were losing money 
before the rate reductions went into 
effect While 


lunches, ear plugs, magazines, chewing 
gum, cigarettes, the best transportation 
in the world and our stockholders' 
money, all for rail-plus-PuIlman rates 
or less, we continue to operate at a 
loss. And now that the fares have 
been boosted again, most of us are still 

An analysis of the traffic of any 
passenger line is interesting. One line, 
with which the writer is familiar, oper- 
ates an air-rail service between two of 
the largest cities in the country. It is 
an excellent set-up, offering a real serv- 
ice to the business man. The passenger 
leaves by plane in the late afternoon 


and arrives at his destination by rail 
early the following morning. During 
the bargain rate period, he could actu- 
ally save $4.00 by making use of the 
airline and its rail connection instead 
of taking the train for tbe entire trip. 
The result was that as many as 30 
persons were turned away daily, simply 
because no a c com m odations could be 
provided for them by the airline 
operator. 

The surprising thing is that traffic 
over the route was chiefly locaL Two 
sections were flown daily each way 
during the period that the rate reduc- 
tions were in effect. Of the 24 seats 
available to through passengers an aver- 
age of only five were taken each day 
by persons who intended to make use 
of the rail connection, in spite of the 
saving in time and fare that was 
offered. The railways between the two 
cities operate several trains and carry 
approximately 1,500 throng passengers 
daily. In other words, the airliiw car- 
ried only one-third of 1 per cent of all 
the through passrngert hardly enough 
to lead one to believe that the airlines 
are u yet even offering a supplementary 
service to the railroads. 

Let Its attempt to determine some of 
the reasons why it U that the airlines 


rying tbe pss- 
h i s bol^ in 


Economic neecMity demanda tbat airline oper- 
ators offer more frequent schedules, and use 
the most np-to-date flying equipment available. 
These make a wider use of the lines by the 
public essential, and put the responsibility of 
selling the public on the traffic departments. 
It is pointed out that business is being lost 
today throng tunrise efforts to economise. 
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apparently n 


tirline that is 


placing in effect a carefully 
designed sales policy backed 
by a vigoos sales o^faniza- 
tion. The traffic depart- 
ments of the airlines are, of 
course, the sales organiza- 
tions, but they are not 
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organi>:ed as they should be. There 

well phic«L Surly individuals are otten 
given the responsibility of handling pas- 
sengers who must be treated with every 
courtesy U they are to be retained as 
permanent patrons of the line. Men 
with 1.1 minutes' selling experience are 
asked to call upon $ZS,000-a-year execu- 
tives and convince them that the airlines 
are the only way to travcL The chief 
virtue of these men is that they are 
cheap. It is well never to lose sight of 
the fact that the services of a real sales- 
man — the man who can successfully sell 

air transportatioct— cannot be obtairsed 
for $12S a month. 

Considerable leniency has been shown 
by the airline executives in dealing with 
expenditures of the operatii^ depart- 
ments in development and experimental 
work, but a tr^c department is not 

operatitin is far below that allowed 
normally by a manufacturer for selling 
expense in marketing his product. Air 
transportation must be sold. The ten- 


dency to depend upon the Post Office 
Department and all the hoped-for de- 
velopment in equipment, wi^ resultant 
economies in operation, will not solve 
our problems. Tremendous pressure 
generated by a large volume of traffic 
is the real key to the situation, but there 
will be no volume if it is not developed 
by sales effort. 

Developing express 

There has been much talk co ncerning 
the development of air express and 
freight business, but so far nothing 
much has bee n done about it. Each 
of the larger lines could well afford to 
charge some member of their organiza- 
tion with the setting up of an express 
service in connection with the passenger 
service. The theory of obtaining rev- 
enue from carryit^ express packages 
is well advanced, but theory will not 
pay our bills. 

At the present time, the opinion of 
those in the industry concerning the 
advisability of national and even local 
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advertising seems to differ greatly. 
Many officials who have had consider- 
able experience in other lines of busi- 
ness that a concerted national 

advertising campaign on the part of the 
entire aviation industry would bring re- 
sults that otherwise would necessitate 
years of waiting. If adverusmg will 
help solve the various problems, it 
certainly should be worth the cost 
Cash reserves are now guarded like 
the national treasury and added expen- 
ditures, particularly by the traffic depart- 
ments, are considered capital offenses. 
Yet the passenger planes an not carry- 

them until some money is spent in the 
development of the business. Our stake 
is large enough to warrant the same 
type of sales effort and exi>endittires 
that are allowed any manufactured 
product of merit. Business can be had 
but it must be brought in by salesmen. 
There has itever been devised a more 
effective method than an engraved card, 
a pleasant smile, a logical story and 
good old American shoe leather. 


Foresight in airport design 


T H It old statement, often repeated, 
that acreage does not make an air- 
port, was ttever truer than at the 
present time, ai>d it is becoming even 
more obvious with the increase in aerial 
operations throi^bout the country. It 
is equally i mp ort a nt that airports should 
be locatal, designed, and constructed 
with an intimate loiowlcdge of the re- 
quirements necessary, and above all 
with a ccrtan Imowledge of future de- 
mands tliat can cmly be obtained throng 
close and active association with the 
aeronautical industry. 

Designing an airplane requires, in ad- 
dition to a complete UTKlerstanding of 
flying, a most tiiorough and complete 
knowledge of the science of aero- 
dynamics. It has not been many years 
since airplanes were, for the most part, 
coostTucted by rule-of-tinimb methods. 
At that time no mechanic hesitated to 
bnild hiH own airplane after in^>ecting 
those used by tiw barnstorming pilots 
of the nei^borhood. Many of these 
hayloft contraptions flew fairly success- 
fully and it was not until they were put 
to a crucial test that these aspiring avi- 
ators learned the error of their ways 
and calculatiorrs. 

History repeats, and we find in many 
localities the evidence of inexp eri mce 
in the drsigning and con s tr u c t ing, light- 
ir^. and management of airports. Here 
again, some of the more ambitions city 
oA<^s have employed inexperienced 
engineers or have depended entirely 
iqton local talent for design. In a few 


By B.'Kussell Shaw 

Airfort Snpim9 ff r 


instances, these ports have everything 
that could be asked, but in the majority 
of cases the errors are just now braring 
fruit in dissatisSed r^rators, improper 
surfacing, poorly laid out Adds, and a 
disastrous lack of provision for future 

We who have had the privil^e aix] 
opportunity of growing up with the avi- 
ation industry have one prime interest — 
to see the industry as a whole pro ape r. 
Perhaps our motives are selfish to the 
extent at least that if the in dus try pros- 
pers, if it carries on in a firm and 
business-like way, we too will be able 
to advance in proportion. It is with this 
thoi^t that the pioneers in the industry 
arrd in airport engineering have in mind 
the developing of airports that will 
a credit to the industry and that will 
assist in showing a profit wh e r e v e r a 
profit b postible. Inadentally, in thb 
connection, profits can be shown. This 
has been pro v en. 

m carcMa 

An airport is not a circus ground, and 
tile sooner we discourse the drcus 
stunts the more quickly will the public 
be sold upon tbe safety and reliaInHty 
of the ainflane. In many instances, 
ambitious aviation enthnsiasb have en- 


deavored to conduct their airports on a 
Roman-holiday basis, to bring the public 
to the field to sell them on aviation by 
havii^ pilots show how dangerous fly- 
ing can be. and still land without crack- 
ing up. How many automobiles would 
be sold if the salesmcsi concentrated on 
talking about the high speed of the car. 
the way in which you can avoid hitting 
telephone poles wiA a twist of the wheel 
at ^ last minute, tbe sureness of oper- 
ation of the brakes in stopping at a 
crossing in case you find you cannot 
beat the train across? In aviation, we 
must smp trying to beat tbe train to 
the crossir^. By providing the public 
with airports that convey subconsciously 
to them tiiat aviation is a firm, est^i- 
lished means of transportation, that its 
place in transport is as definite as that 
of the train or atitomolnle, by dieer 
smoothness of operation and by steady, 
sane flying, we mast instill a desire to 
become a patron and even to own a 

The airport engineer can do much in 
thb field. In the fi^ irface, by proper 
engineering, he .jgn^ pt even t wasteful 
expenditure. provide sirports 

thst t^l be a «he in d u stry and 

a lasting priw to ^le zntmieipality. He 
can include not oidy facilities for air 
transportation, but also for the pleasant 
handling of the public. The cimn, 
baaioess-Iike atmosphere, found on some 
of our leading airports, b sadly neg- 
lected and belting on many tlut are 
pointed to with false pride. 


AVIATION 
ifoy, 1931 


309 


A pilot’s plea for better visibility 


Cockpits 

and Crashes 


'^LARENCE CHAMBERLIN 
was once quoted as saying, 
t "When I can't see I don’t fly,” 


of flight, he runs first into low ceiling, 
then haze or light fog. and, after com- 
ing down to 500 or 800 ft. runs into 
rain or snow of sufficient intensity to 
blot out visibility through an already 
oily windshield of the fixed type so 
common today, then it might be better 
if he could not see at all. than to have 
■ " ili^ of tf 


glasi 


side of tl 


ssary, with the probability of walk- 
away from the wreck. In the second 
he stands a good chance of flying 
a high stack, a radio mast, a hill, 
or a tree, in the 90 <^. to 100 deg. blind 
angle which the semi-opaque glass ahead 
of him provides. 


Blind flyinf 

There is, of course, much talk of blind 
flying that is talked about is actually 

not, in pulling up through a low over- 
cast ceiling of several hundred feet with 
the knowledge that the destination is, 
and will probably remain, rebtively 
clear. Thb, with suitable instruments 
and radio, is rebtively safe and often 
necessary in the rtgtibr transportatioa 
of passengers and mail, and will un- 
doubtedly becom e an accepted practice. 
Any other form of blirtd flying at pres- 
ent. however, is usually bad judgment 
arising from accident or foolhardiness, 
and equally reprehensible in either case. 
If more experienoed pilots would admit 
what they know to be true in this re- 


By 

Grissom E. Haynes 


public would be less skeptical on the 
subject of scheduled flying. 

Having disposed of the subject of 
blind flying by the usual pilot's method 
of flat assertion, consider what, for lack 
of a better name, may be called semi- 
blind flying, a prc4>lem that arrived with 
the cabin pbne with enclosed cockpit, 
and which probably causes as many 
accidents as all other factors combined. 
It is unnecessary to compile statistics, 
or to cite specific cases. The following 

"The plane was seen to be circling 
low as thou^ looking for a brtding 

place over about 5:30 p.m. It 

was just at dusk and a light rain was 
falling while the haze restricted the 
watcher's visibility. Suddenly the pbne 
was seen to bank sharply and go into 
a spin, striking the hillside [an electric 
tower, or whatever seems handy] and 
immediately bursting into flames. When 
tile would-be rescuers arrived there was 
nothing left, but a charred " 

But why go on ? Everyone knows 
the story from endless repetition. The 
newspapers probably never break up 
the dugs, at any rate they should not 
for it is, like the patent medicine ad- 
vertisements, a frequent repeater. An- 
other cra^ is charged up to a cartiess 
pilot or to bad flying weather. In one 
respect, the pilot probably was careless, 
as he bad no business flying low con- 
sidering the risibility limibtions of Us 
cabin plane (whidi almost invariably 


figures in these crashes), but the de- 
signer must share the responsibilily 
with him. 


A ease in ptssnl 

the ground, shift to the position of the 
pilot and passengers. Assume a pilot 
flying from Indianapolis W St. Louis 

in proper condition and of proven re- 
liability. There are four comfortable 
seats with sliding glass windows for the 
passengers, and wo side-by-side pilt^s 

ing glass window on each side for pilot 
and co-pilot. To protect these delicate 
young persons from even willingly ex- 
posing themselves to the fury of the 
elements, the kindly designer has placed 
a brge area of glass in front of them 
shaped this way or that, according to 
his individual i^as, to shed rain, snow, 

and glare. To facilibte the wearing of 
flannels and a straw hat in January 
(on the chance that some pilot is flying 
hurriedly from Chicago to Miami for 
an informal dinner dance,) and to baffle 
the deadly streptococci that lurks in 
drafts, it is, however, fixed and immov- 
able. The weather reports say : St. 
Louis sUid overeast, 1500 ft. ceiling, 
visibility 2 mi., wind 6 mi. SW. That 
seems fair enough, so the pbne takes 
off, and. for an hour and a quarter, 
flies along at 1500 ft., airspe^ 115 


310 


and ground $p^ 105 and all is well. 

About this time wispy clouds appear 
almost at the level of the plane and the 
sty becomes dark. The grey clouds 
persist in getting annoyingly lower, 
while shadow and haze cots the visi- 
bility to one or two miles. There is not 
much ch.-UKe to do any checking with 
the map, so they swing a little south 
to pick up the Pennsylvania Railroad 
with its station markings. By this time 
the altimeter shows 1000 ft. above the 
ground, and the pilot begins to see the 

through the front glass as they approach, 
and again reflected in it as the plane 
passes under them. Their trajectories 

reflections are truly amazii^, {On such 
a day, I have jerk^ sharply at the stick 
to dodgti Pikes Peak— carelessly mis- 
placed ill Northern Indiana — end then 
grinned mirthlessly only to realiu that 

windshield glass.) 

Rain and tha wmUhi^d 

The dimble tracks of the railroad are 
in their accustomed place, however, and 
a check on a station roof with the map. 
show.s tile position to be 40 minutes 
from the "Father of Waters.” so the 
navigaticei problem appears to be solved. 
So far all is well and they push on 
towards a grey western horizon, which 
five minutes later is revealed as a light 
misty rain. The d^s collect on the 
oil spattered windshield, with the result 
that the front glass is covered with a 
wavy film of water, through which 
wierd sliapes and outlines are to be 
seen, none of which should appear in 

The pilot, however, drops down to what 
he estim.ites is 500 ft above the tracks, 
and by opening the side window is able 
to follow the railroad. That 500 ft 
may be either 300 or 700 ft according 
to how the pilot feels, for the ordinary 
altimeter is of little use for making 

conditions. They progress, however, 
without further incident, until the in- 
crusing vicdence of the rain becomes 
quite uncomfortable to the exposed head 
of the pilot, and at the same time re- 
duces his vision. It U no longer possible 
to see straight ahead, but out the side 
window, the visibility is three quarters 
of a mile and the pilot finds himself 
tending to fly with the left wing down 
and the right rudder applied to hold 
the plane in a position where he can 
see a little further ahead. 

In the adventure stories (both printed 
and verbal) he would pull up several 
thousand feM into the clouds and after 
a predrirrmined time, glide gently down, 
carefully watchi^ his altimeter, and 
hanking to avoid the grain elevator 
t«ck of Hangars Five and Six, Bake a 
three point landing on Lambert Field! 
Being an average pilot, however, he 


pushes on. dropping lower to keep the 
railroad in sight, until the idea of land- 
ing strikes him. A glance at the rain 
so^ed meadows and cnltivated fields 
below convinces him that Che idea is not 
SO good, so he slips along the Pennsyl- 
vania at about 300 ft until he reaches 
the outskirts of East St Louis. This 
brings a real problem, as smoke stacks 
and high-tension lines, buildings, and 
switching towers begin to appear on all 
sides apparently in dose proximity to 
the wing tips and the landing gear and 
to make matters worse, the southwest 
wind brings the smoke from Missouri's 

the Illinois product About this^ime a 
steel smdie slack looms up ahead and he 
pulls off in a sharp left turn, to miss it 
Since, for practical purposes, he can see 
nothing dead ahead or to the right this 
smacks of that vastly superior part of 
valor, termed discretion. If he does not 
hit the guy wires supporting the smoke 
suck, or pull up too far and sUll. or 
encounter some other mishap, he levds 
out on general south course toward un- 
familiar country with that full feeling of 
unceruinty. which such a situation im- 
parts. Fuel is getting low so he makes 
another 90-deg. left turn and flies away 
from the murky district, while he 
ponders on what to do. The most ob- 
vious answer is to try to get through to 
the north of the urbah district, and 
thence up the west side of St Louis, 
where he is sure he will find reasonable 
visibility. Skirting the east side of the 
down-town district, and making frequent 
left spiral turns to check up on his 
visibility, he flies north, and if some 
high obstmerioD doe not reach up and 

cold rain drops or hot oil out of his eye, 
or if he does not hook a wing in some 
high tension system, he will probably 
make it. If he doesn't, the city editors 
will reach out for the old reliable slug 
— "The plane was seen to be circling 
low as though, etc." 


Forward oisibiUcy 

The preceding is a fair sample of 
conditions (allowing for a few varia- 
tions) causing most of the weather 
crashes of today. Of course, it is some- 
times sleet, snow, or darkness as well as 
rain or light fog and low ceiling, but the 
thing boils down to lack of forward 
visibility. The chief and most unneces- 
sary offenses against common sense are 
glass-enclosed pilots' cockpits not 
capable of being opened to their fullest 
extenL Pilots should not fly low in 
rain, heavy haze, sleet, or at night. This 
may be true, but th^ will fly at alti- 
tudes around 5(X) ft in spite of every- 
thing, and do it successfully 99 44/100 
per cent of the time. Except when cross- 
ing closely settled areas, they are prob- 
ably justified by the dependabili^ of 
modem aircraft and engines but, if th^ 
do it in closed ctxkpiu. it will eventually 
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lead them into difficulty through lack 
of forward visibility. 

The open cockpit, located in the aft 
section of the fusela^, is hardly an im- 

plane, which is apparently the most effi- 
cient and practicable commercial plane, 
offers unsatisfactory pilot visibility even 
when the cockpit is shifted to the rear 
on account of iu wide fuselage and 
engine, and the blanketing of vision 
directly ahead by the wing. A num- 
ber of pilots consider the open-cockpit 
biplane and scsquiplane with cockpit 
well back of the wings, as the safest 
type for bad weather and night flying, 
and point to the popularity of this type 
on air mail lines as proof. Although it 
is a frequent saying, that “pilots know 
what they want", perhaps a better way 
of saying the same thing is "pilots want 
what they know”. They trained on such 
planes, and the majority of their flying 
experience has been on such types, 
which accounts, in many cases, for their 
trillions. If all the road scrapers, trac- 
tion engines, trees, telephone poles, 
planes, and other obstructions which 
have been hit by pilots in this type of 
plane were laid end to end East of Nan- 
tucket Light, it would be a good idea. 
It might keep many of the coming 
generation of pilots from hitting them, 
as they undoubtedly will, if they con- 
tinue to fly planes with a blind area in 
front large enough to hide a hangar. 


Suggeationa 

Problems of visibility are serious in 
practically all existii^ types. From the 
point of %Hew of the pilot, however, there 
are a number of suggestions which 
might be made for the future guidance 
of designers. In the first place, cockpits 
should be open, or capable of being 
restdily opened to their fullest extent at 
the first sign of nightfall or bad weather. 
Secondly, th^ should be located so the 
pilot’s head is a few inches forward of, 
and near the level of the top wing. He 
should be able to see directly down and 

more than 40 to 50 fL ahead of the 
wheels, when the plane is on the ground 
in landing position. Both wing tips (or 
a few feet ahead of them) and every- 
thing in the forward radius between 
should be fully visible. The seat should 
be of the movable type (up and down) 
m order that it may be raised a few 
inches on a landing or take off to see 
over the engine, or lowered while cruis- 
ing at a safe altitude. This will enable 
the pilot to get entirely out of the air- 
stream behind the windshield, rake ofil 
his gobies and relax until landii^ or 
dirty weather forces him m come up. 
If this could be done on modem trans- 
port planes, the editors might have to 
throw away the dd reliable slug, for if 
a pilot can see ahead in a sufficiently 
wide range, he can usually maneuver 
to avoid hitting any obstructions. 
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APPROVED TYPE 
CERTIFICATES 

D uring tSe period March 14 to 
April II the Aeronautics Branch 
of the Department of Commerce issued 
the following Group I approved type 
certificates: 405 Buhl, The Flying Bull 
Pup LA-1 (Szekely SR-3 Model 
O. 45 hp.) : 406 Curtiss-Wright, Travel 
Air 12 K (Kinuer B-S, 125 hp.); 407 
Curtiss - Wright. Travel Air 12W 
(Warner Scarab, 110 hp.); 408 

Kreider-Reisner, KR-C7 (Michigan 
Aero Rover. 75 hp.) ; 409 Ford S-AT-D 
(three Wasp SC, 450 hp.); 410 Pit- 
cairn Autogiro PCA-2 (Wright R975. 
300 hp.); 411 Curtiss-Wright. Travel 
Air 16-K (Kinner B-5, 125 hp,); 412 
Waco QDC (Continental A-70, 165 
hp.); 413 Sioux, Coupe 90-A (Brown- 
back Tiger C-400, 90 hp.) ; 414 Sioux. 
Coupe 90-B (Warner Scarab Jr.. 90 
hp.) ; 415 Fairchild. Model 135 (Fair- 
child 6-390, 130 hp.) ; 416 Waco, QCF 
(Continental A-70, 165 hp,). 


THE MATTIEY 
■ • F L I V E R P L A N E ’ ' 

B uilt by the Mattley Airplane and 
Motor Company, Inc., the Mattley 
"Fliverplane” is of interest in coimec- 
lion with the present trend toward small 
low priced aircraft. Powere' • 
Continental A-40 engine the machine is 
a semi-cabin type high-wing monc^ane 
accommodating one person. It weighs 
875 lb. fully loaded. 


TWO NEW 
EMSCO MODELS 

T WO approved type certificates have 
recently been issued to the Emsco 
Aircraft Corporation, Downey. Cal., on 
plaxres which have been under develop- 
ment for more than two years. The 
Emsco model B-3-A nine-place, high- 


wing cabin monc^ane, powered with a 
420-hp. P & W "Wasp," has b e en issned 
A.T.C, No. 400. The Emsco model ' 
B-7, mid-wing monoplane trainer has 
been issued A.T.C. No. 403. The B-7 
is powered with a I65-hp. Continental 
A-70, a 160-hp. Menasco A-6, or a 
170 hp. Curtiss Challenger engine. Both 
models are now on production. 


Wai^kemi 

Oarfollowl 


CORNELIUS 

MONOPLANE 

F light tesu were recently made at 
United Airport, Los Angeles, of the 
Cornelius "Fre-Wing” monoplane, a new 
type of craft in which the wing panels 
are pivoted about the lateral axis of tlw 

nated, and auxiliary surfaces known as 
stabilators are usetl to control angle of 
attack of the wings. In ocher respects 
the plane is of conventional appearance, 
a high-wing, strut-braced, two-place 
open monoplane powered with a Men- 
asco B-4, 95 hp. 


center section. Two struts from each 
lower longeron brace each wit^ paneL 
converging at a fitting on the axis of 
rotation. The position of the wing 
panels with relation to each other is 
controlled through a vertical strut at the 
inner end of each rear spar extending 
downward to a connection with Che slide 
control in the cockpit. The stabilators 
control the angle of attack independently 
of the lateral control and may be ad- 
justed from the cockpit. The horizontal 
stabilizer is pivoted laterallyabout its fore 
and aft point of aerodynamic balance 

of attack of the wing panels, 

tors is said to bank the plane automati- 
cally, causing each wing to assume its 
normal reUtive angle oi attack. 

Longitudinal control is accomplished 
in conventional fashion through a simple 
fore and aft movement of the control 
stick, which ft 


geiher 


slight n 
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struction. Cam and tappets are of the 
roller type, each equipped with a gen- 

steel bushings, and valve adjustment is 

accomplished by means of set screws in 
the ends of the rocker arms. The crank 
case is of forged aluminum alloy to 
which the cylinders are bolted by studs. 
The crankshaft is of the one piece type. 


counter-balanced, and the connecting 
rod assembly is of the split type. Both 

Ignition is provided through two 
spark pli^s per cylinder and a pair of 
Scintilla single-spark magnetos mounted 

ing at I crankshaft speed. Carburation 
is by a single Stromberg carburetor 
supplied with low pressure air from 
a built-in rotary blower. Further spec- 

The three-cylind^f 60-hp. engine is 
designed along lines somewhat simitar 
to the 150-hp. type. The crankcase is, 
of course, much simplified and each 
cylinder is fastened to it each by a pair 
of tong through bolts, rather than studs 
as in the larger model. To remove a 
cylinder from this engine it is only 
necessary to loosen two nuts at the 
head end, swing the bolts out of the 
way. and lift off the entire cylinder 
assembly. The two valves in each cyl- 
inder arc actuated by push rods and 
o(^ rocker arms. Dual ignition is sup- 
plied from a pair of Scintilla magnetos, 
and fuel is supplied through a single 
Stromberg carburetor. No cowling is 
provided with this unit, but short indi- 
vidual exhaust stacks are furnished. 

The 35-hp. “Midget” differs radically 
from the two larger engines in that it is 
of the two-stroke-cycle type. Cast iron 
cylinders with bolt^ on aluminum alloy 

heads are horizontally mounted on op- 
posite sides of a box type crankcase. 
The single magneto is supported on the 
rear end of the case and the carburetor 
is attached to a flange below the mount- 
ing pads. Connecting rods and dual 
forgings and the crankshaft is fully 
machined and su[qx>rted in roller bear- 
ings. Thrust is taken on two suitably 
designed ball bearings. 


The general characteristics of the 
three engines are as follows: 
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Hop Biuinett 
From Conventions 


The actual response on a basis of 
percentage of convention attendants vis- 
iting the airport to those invited is not 
great but it is certainly worth while. 
Almost without fail, ouce a group visits 
the airport, a large portion of it does 
make some kind of flight Very fre- 
quently members of the party who have 
not intended to fly are carried along by 
their companions who are less timid, 
or who have had previous flight ex- 
perience. As an example of the actual 
operation of the system, on New Year’s 
day. the sixteentii annual convention 
of the Phi Alpha fraternity, which was 
being held in Boston, visiM the airport. 
At first only 20 signified their intention 
of flying, but before the group left the 
airport over 70 of them had been 
taken up. 


the organizatioi 
the winter instr 


A NOVEL, use of flying equipment 
which has resolted in some legiti- 
mate publicity for the resident school 
operated by the Vermont Airways at 
the Barre-Montpelier Airport, has been 


Ctdifornia Takes Vp 
Crop Difgtsn^ 

N ot since the days when the Huff 
Daland Ehistcr was especially de- 
veloped for the cotton growers in the 
southern states has much engineering 
activity gone into special airplanes for 
dusting purposes, although in numerous 
cases standard models have been modi- 
fied to suit the special requirements oi 
this service. This period of inactivity 
is now brdeen by a new plane which 
has recently been completed at tiie plant 
of the Hawke Crop Dusting Company 
in Modesto, Cal. One was completed 
and tested daring the winter, and two 
more were scheduled for completion on 
March 15. 

Designed by H. S. Tharp, chief en- 
gineer, and O. W. Pilgrim, chief pilot 
of the dusting company, the plane is 
powered with J-5 Whirlwind engine, 
and carries in addition to the pilot, ap- 
proximately 1,000 Ib. of dusting ma- 
terial. It is probably the first use of an 
externally braced cabin monoplane for 
this type of serviee. The hof^r has 
been biiiK int^rally with the fusel^e 
and special care bis been taken to in- 
sure good visibility and protection for 
the pilot from the dusting ckmcb issuing 
from the hopper. Stress has also be« 
laid on quick take-off, maneuver^ility. 
and reasonable landing speed. 

E._R. Hawke, local business man, is 
backing not only the manufacturing 
company but also an operating company 
known as the Hawire Crop Du^ng 
Company which will carry on crop dust- 
ing activities in California. 


I T is regrettaUe but none the less un- 
debatable that the miseelianeous “joy 
hop” business has largely disappeared 
except in those lorations where unusual 

rider, The days when every week- 

airport. taking care of practically un- 
solicited business, are now definitely of 

One method used by the Curtiss Fly- 
ing Service in re-stimulating a certain 
amount of this activity has been the 
practice of studying carefully the pro- 
grams for conventions in the cities at 
which their stations are located. Sched- 
ules of such conventions are nsually 
obtainable from local chambers of corn- 

fraternal organisations, and boards of 
trade. Once the convention is spotted 
and the names of those in charge ascer- 
tained, the local sales unit makes its 
first approach by letter, or by personal 
solicication, depending on the location 
of the headquarters of the convening 
body. In general, the approach letter 
simply su^ests a visit to the airport 
and an invitation to call on the Curtiss 
hangar, to consider themselves as Cur- 
tiss guests and to be shown around by 
Curtiss employees, It is also suggested 

a low rate can be quoted. Neighborhood 

sight-senng trips are described or sug- 
gested. The Bostem base, for example, 

flight to Concord and a tour of the 
harbor. They also make the offer of 
one of their personnel to address tiie 
convention on recent developments in 

eepted, and has generally paved the way 
to later business. 



THE PROBLEM OF ENGINE VIBRATION 
AND PASSENGER COMFORT 


T he problem of producing an air- 
crat’C engine as free from vibration 
u is the present day autoci^ile engine 
use mass to absorb vibration by static 
inertia. From the standpoint of durabil- 
ity the thermal, lubricating, and metal- 
lurgical problems involved are much 
more important than the reduction oi 
external vibration, and the burden falls 
upon the aircraft designer to build a 
structure around the engine which wil 

dimmfort to pilot and passengers. The 
original design of the engine of course 
has a decided influence on its vibratory 
characteristics. Certain types are in- 
herently more or less free from vibra- 
tion, tml others must be mechanically 
balanced. Cylinder location, fuel dis- 
tribution, and the inertia of propellers 

effect, but even in the best modern de- 
signs, objectionable external vibration 
always exists, due to their low weight- 
power ratio. 

Vibratory energy from the engine 
must be absorbed by the static inertia 
of the airplane. This may be accom- 
plished liy increasing either the wei^l 
or the rigidity of the slructure.—but, as 
weight must be kept at a minimum, the 
greatest possible stiffness must be ob- 
tained by so distributing the material 
that the maximum r 


will b. . 
of vibratory 
propo^tniug the 


rincipal axes 
By suitably 
, the lower 
readily ab- 


orbed, but recourse r 
cushioning pads built into the engine- 
mount ii> r^oce the effect of higher 
frequencies. The function of such pads 
is to transform the high frequencies into 
those of B lower period which may then 
be absorbed by Ae structure. Where 
engine and framework are rigidly Joined 
together Ae vibrations originating in 
the former are transmitted directly to 
the Utter. Such forced vibrations in 
the structure are frequently m phase 
wiA Ac«e of the engine and tlw net 
result is a vibration of increased ampli- 
tude at the original {reqtiency. If, on 
Ac oAer hand, the structure of the air- 
plane is permitted to vibrate at its own 
natural fr e q u en ci es without being forced 


through a direct connection, the proba- 
bilities are that the natural frequencies 
of the two will be widely separated, and 
their mutual interference will result in 
some intermediate frequency of reduced 
amplitude. The first condition may be 
illustrated by the curve at Ae left in Ae 
accompanying figure, which represents 
a ■■Time-Movement" curve for an en- 

The e^ne is normally at rest at A. A 
vibrational force within it acts against 

which point Ae vibrational force is ex- 
pended and is absorbed by the kinetic 
energy stored in Ae engine mass and by 
the deflexion of the supporting structure. 
Before another vibrational force is pro- 
engine to point C. If there is no energy 
lost Arough heat by internal friction in 
Ae deflected members, Ae entire amount 
of the vibrational force slorrt in the 

direction.** A the opposite 

The curve at the right represents Ae 
same engine with an efficient cushion- 
ing pad between it and the supporting 
structure. The deflection of Ae sup- 
porb permits Ae movement from point 
D to point E and Ae deflection of Ae 
pad permits an additional movement to 
F. The energy stored in the deflected 
pads and structure is Aus returned as 
kinetic energy in Ae engine, but. be- 
fore the return is completed, a second 
vibrational force is exerted at (7 iu a 
direction opposite to that of Ae moving 
engine. Tiie result is a neutraliaation 
of forces, and Ae engine is returned 
along Ae dotted path to Ae point /. 
In Ais case Ae amplitude of the struc- 
ture has not been changed but Ae period 
has been reduced one-half. In practice, 
however, Ae amplitude of the structure 
u actually reAic^ because some of Ae 
vibration^ force eneigy is coitsumed in 
internal friction in the pad. It may be 
staled in general Aat Ae introduction 
of enshiomng pads in engine mounts 
will materially reduce the period of 
vibration in Ae body structure, and will 
also reduce the am|ditude in proportion 
A the internal friction devek^ied in Ae 
pad. 

Probably Ae beat material for insulat- 
ing engine mounts against vibration is 
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rubber in some form. When using rub- 
ber, however. Acre is danger of having 
too much, rather Aan too little flexibil- 
ity. This property of rubber is meas- 
ured by means of a durometer, and 
when selecting pore rubber pads for use 
in engine mounts, a durometer reading 
of from 70 w 80 on the "A" scale should 
be specified. Where all rubber is used. 
Ae flexibility of Ae pad may be reduced 
by (1) increasing Ae unit compressive 
stress, (2) increasing Ae area under 
compression, (3) restricting Ae flow, 
or (4) reducing Ae depA of material, 
or thickness of Ae pad. Perhaps a bet- 
ter material than all rubber for this 
purpose is rubberized fabric in which 
ia^rs of cotton fabric are alternated 
with layers of rubber. This type of pad 
has a large capacity for consuming 

and has greater Aock resistance with 
small deflection as Ae rubber is divided 
inm thin layers and the flow is lui- 

It is a well known fact that rubber 
and rubber compounds tend to deterior- 
ate when expcKed A Ae atmosphere, 
especially A sunlight, In comparing 
two blocks of rubber of equal volume, 
Ae one which has Ae least exposed 
surface will have Ae longer life. 
Ahhough Ae comparativdy Ain pads 
used under engine motmt has relatively 
small surface exposed to Ae atmosphere, 
Aey are located where Aey can absorb 
oil readily and Aerefore must be 
waAhed carefully for signs of deteriora- 



tion. Only oil resisting grades of rub- 
ber should be used. 

A deformation of rubber under cofopres- 
sion is governed by the following prop- 
erties: (1) chemical composition; (2) 
curing process, or heat-treatment; (3) 
work done on Ae rubber, or Ae energy 
it absorbs; (4) volume of the block of 
rubber; (5) shape of Ae Mock. wiA 
and wiAout load: and (6) Ae amount 
of inArnal friction transformed inA 

In designing cushioning pads for en- 
gine mounts, there are a number of 
prmits which the auAor has found im- 
portant. These points may be of in- 
terest A anyone contemplating Ae in- 
stallation of rubber insulation in an air- 
plane engine mount. 
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uatcrial wiA highes' 

> value. 

maUrial should d< 
friction under defle 
o developed must be dis- 


I, The initial unit compressivi 


in Ae pad is inversely proportional A 
the additional energy sAring ability per 
unit load which Ae pad is supporting. 

5. It is desirable to have Ae bolts 
which clamp the pad to Ae stnicAre 
ifficiently independent of- the engine bolts, 
ation of 6. The required tension on Ae pad 
bolts is a function of the amount of 
d permit vibration in the engine, (Suiuble in- 
vibrating strumenls are being develcpped commer- 
I for Ae cially for the measurement of vibration 
le of vi- and Ae proper determination of bdt 

required 7, Pads should be insAlled as far as 
possible from Ae axis of roAtion of Ae 
engine. — RoscoE I. Maekbv. 


slider to stick or Ae fastener A pull 
away. This is Ae simplest or visible 
means of attaching fasteners. It is also 
possible to insAll Aem wiA concealed 
single or double pleats. 

Slide fasAners are easily applied and 
may be handled economi^ly in large 
or small scale production. They can be 
applied wiA ordinary commercial si 






THE TECHNIQUE 
OF SLIDE FASTENERS 


T he use of slide fasteners, or 
"zippers," on external inspeetioo 
panels in the fabric covering of air- 
planes of boA milimry and commercial 
types has long been commonplace, Aeir 
use in the linings or upholstery of cabin 
planes at poinu adjacent to vital points 
of control systems or of Gltir^ is on 

on Aeir technical details might not 
therefore be amiss at Ais time. 

Slide fasteners are available in Arce 
basic sizes, Ae smaller size beit^ used 
with A in. and A in. cotton tape and 
A in. rayon Ape, Ae medium wiA 
^ in. cotAn Ape or braid, and Ae Arg- 
est with i in. cotAn Ape or braid. The 
sliders and pulls can be obtained in a 
variety of draigns and finishes, eiAer in 

ing Ape is available in many colors, 
matching any base fabric color or pro- 
viding a pleasing contrast A it. The 
metal lengA spwified should be the 
same as the opening to be closed. 

In securing a satisfacAry application, 
there are Aree points which must be 
observed. Ae terms used being explained 
in Fig. 1. The first point is that the 
Ape ends at Ae top Aould be folded 
sideways at an angle, as shown at 1-1 



in Fig. 2. and fastened securely wiAout 
cutting them off. The second point is 
A Stitch Aem no closer than A in to 
Ae chain (see 2-2 in Fig. 2) with a 
double row of stitching recommended, 
Ae loose ends of the thread being 
trimmed off. If the raw edges of Ae 
maArial in which Ae opening is made 
are carefully kept away from the chain, 
Ae slider will always move up and down 
freely. The Aird point is A stitch the 
bottom of Ae fastener securely and im- 
mediaAly below Ae bottom stop as at 
3-3 in Fig. 2. A minimum of two rows 
of stitches is recommended, wiA more 
preferable. The lack of proper rein- 


ground off on one side although special 
machines and aCAchmenA ean be ob- 
Ained in Ae open market which greatly 
reduce labor cosA. 

In using the slide fastener in ex- 
Arnal applications on military planes, 
Ae large fastener on } in. c^ve drab 
Ape is most common. The method of 
application is A take a 4-in. widA of 
picoted airplane fabric and sew a 
tasAner assembly down Ae center dS it, 
without cutting the airplane fabric. 
This assembly is Aen sewM or glued on 
A Ae airplane fuselage in Ae desired 
position. After this is done, Ae nieAl 
part and Ae fabric of the fasAner are 
covered by means of waxed paper as far 
out as Ae stiAhing. The dope is then 
applied to Ae fuselage and can be 
brought in over the stitching on the 
fastezKr fabric. AfAr Ac dope has 
dried Ae strip of waxed paper is re- 
moved. The fastener is Aen pulled open 
and a pair of scissors or a knife used 
A cut Ae opening Arough the picoted 
airplane fabric strip. 

In order A insnre long life A Ae 
fabric of the fastener, beeswax can be 
rubbed inA Ae fastener Ape. The re- 
sult is a very flexible and easy working 
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of the aeronautical research carried on 
Aroughout Ae country ; never have its 
purely administrative fnnetions been so 
emphasized. The research laboratories 
' of every university in Ae country, Aat 
part of Ae Bureau of SAndards a: 


rj 


studiet 


Ae 


It to abstract an 

e difficult still A 

attempt to condense a long and complex 
report all of whose parts seem of equal 
value and are in themselves condensa- 
tions of reports on a mnltittide of 

The sixteenA annual report of Ae 
N.A.C.A, differs little in form or gen- 
eral structnre from the pr^ious annual 
reports of that body, which have be- 
come familiar A Ae entire aeronautical 
industry. To one who is mterested in 
s egreg a ting Ae products of the com- 
mittee itsaf and ^ its laboratories over 
the past year, the task is increasingly 

diffi^t, because never, before in its .... , 

hisAry has the N.A.C.A. exercised such of $1,488,000. $800,349 were 
a per f e ct ed control over practically all . — • 


Products LaboraAry, Wright Field, Ae 
Navy Bureau have all bem materially 
aided during the past year by the advice 
and direction of Ae national body in Ae 
cbmee and conduct of its researches. 

I describes the orgaoizatim of 

its executive 
Iso describes 

headquarters 

special research labOTatory 
. Field. Much of Ae energy 
*gc por t ion of the funds of Ae 
mioee have been absortied during 
past few pears in the developing 


the 

and sub-committ 


t Lang^ F 
nd a large | 



arch 
. wic 

engine laboratories, and full 
nigni irsting equipment, are being added 

complete airpla^ and a seaplane 
channel 2,050 ft. long. Already one of 

tions oi iu sort in the world ih^* last 
two items of equipment makes it 
potentially the greatest source of aero- 
nautical technical research ever created. 

Part II which deals with gmeral 
activities, reports the study of aircraft 
accidents which has now been carried 

sideraiion given by the N.A.C.A. to a 
huge number of inventions which were 
refcrreil to various government depart- 
ments during the year, discusses the 
results of last year’s visit of representa- 
tives of the industry and brings out the 
high degree of co-operation furnished 
the Air Corps of the Army, the Bureau 
of Aeronautics of the Navy, the Sute 
Department and the British Aeronatical 
Research Committee. 

Part HI, the reports of the various 
technical committees, is a rather ex- 
haustive report on the subjects under- 
going research in all parts of the 
country. Not only are the problems 
being attacked at the Langley Field lab- 
oratory discussed, but through the vari- 
ous sub-committees on aeronautical re- 


ials 


cally 


every laboratory in th- - 

brought into this report. 

Each of the technical papers which 
have been published throughout the year 
are abstracted in Part IV. 

The final part of the report, (V) 
summarizes (1) recent progress in air- 
craft development, (2) the research 
work which was carried on during the 
s.tme period and (3) that which is 
planned for the next twdve months. In 
aerodymmics, spinning has been studied 
in a thorough way and will be further 
pursued in me new vertical wind turmel 
designed especially for that purpose. 
Stmctmal safety has been aided by 
pressure distribution tests and the con- 
tinued use of the accelerometer. A great 
deal has been done already in the 
propeller tunnel on the general subject 
of red^ion of dra^ and a great dral 

tunnel now under construction. Studies 
on stability, especially near the stalling 
speed, arid its general relation to 

maneuverabiUty are being pursued. 
Airfoil testa are being cominned and 
are being co-ordinated through wind 
tunnel tiala. through investigations in 
the large tunnds. Ice formation, 
boundary layer control, propdiers and 
airships are also on the list. A great 
deal has been done in the last twelve 
months on airplane structures. Many 
design details have beoi much better 
understood than formerly and our 
knowledge of materids of all kinds has 
been gnatly increased. Importance of 
airships is by no means overlocAced and 
the new ships btuldiiig in Akron and 
the Graf Zeppelin have been noteworthy 


achievements. Of engines, the outstand- 
ing feature are the further perfection 
of the radial aircooled engine and its 
cowling, the rapid development of the 
Diesel, and the beginning erf a foundation 
for American engines of a 1,000 hp, or 


FLYING CONDITIONS 
PRECEDING CRASH 

Tae Behaviok of Conventional Aia- 
PLANES IN Situations Thought to 
Lead to Most Cbasbes, hy Fred. E. 
IVeiek; N.A.C.A. Teehnictu Note No. 


reral years study of air- 
idents, the N.A.C.A. has I 
it little was technically i 
about the flying conditions pre- i 
most of the crashes which i 
the distinction of an entry into i 


rluded 


e with or 
t down o 


> the 


Doyle, to the Ci 

tests were run between 3,000 ft. — ,..^w ~ 

2BOO ft. A sensitive Kotlsman alti- available. 


bank of six st^ watches which were 
automatically operated at 50 ft. inter- 

Results are rather dilscult to analyM 
as they are given in a table of vertical 
descents and behaviours, for each plane 
under the various conditions. Possibly 
the best solution would be to reproduce 
^ formal conclusions of the paper ver- 

1. Present day conventional airplanes 
will fall into a spin when a turn is at- 
tempted in a stalled glide, if they have 
sufficient longitudinal control actually to 
stall them. 

2. Engine failure durit^ take off will 
not of itself cause loss of control, or 
particularly dangerous vertical veloci- 

3. Since all of the airplanes tested 
ad satisfactory stability and control 
fter engine failure in a steep climb, it 
: likely that serious accidents following 
ngine failure during take off are due 

«o the air^ne_ striking the f^ound on 

because of an attempted turn in a stalled 
glide following the engine failure. 

4. Research aiming to increase the 
safety of aircraft should be concentrated 
on the development of satisfactory lat- 
eral stability and control throughout 
angles of attack as high as can at- 

longicudinal controls 




DATA ON 

COMBUSTION ENGINES 

Automobile and AtHcBArr Engine by 
A. W. Judge; Second Edition; Jsaoc 
Pitman and Sone; 845 pp., Ulustraled. 

M ost books on engineeriiw sub- 
jects are, to a greater or less de- 
gree. compilations of existing kuowl- 
^ge. Th^ differ, essentially, in the 
extent to which the author selects, 
arranges and digests such knowledge 
fln/t adds to it from his own thought and 
experience. To those familiar with Hr. 
Judge’s previous volumes. It will not be 
surprising to know that in this one he 
has follov^ his usual course of offering 
a compilation of existing data, con- 
densed to be sure, but with a minimum 
of comment or addition from the author 

ing a great deal of useful infomation, 
but requiring of the reader an ability 
to select and co-ordinate which only 


those with considerable knowledge in 
the field can be expected to possess. 

The present volume is a revision of a 
book of the same title published in 1921. 
Since that time much water, technically 
speaking, has run over the dam and it 
it disappointii^ to find that little at- 
tempt has been made to cull out matter 
which has be c o m e obsolete or irrrievant 
meanwhile, The new edition consists, 
essentially, of that of 1921 unchanged, 
except for the addition of new material. 

Most of the new subject matter is 
contained in additional chapters, chief 
among which are those on "Recent 
Combustion Theories,’’ the "Stratified 
Charge Engine," “Detonation in Petrol 
Engines," and the "Hi^ Speed Com- 
bustion E ngine.** Valuable tnaterial on 
the combostiDn process, chiefly from 
Ricardo, has bem added to the first 
chi^pter, and a conaiderable section m 
crankshaft torsional vibration to the 
chapter on "Enrne Medianics.'* Ju^e 
is evidently a close follower of Ricardo, 
and it would be hard to find a better 
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leader in this particular field. The in- 
fiuence of Ricardo’s work is evident 
both in the old and new material, con- 
siderable sections and even whole chap- 
ters being taken largely from publica- 

In justice to Mr. Judge it must be 
said that credit is generously and freely 
given in all cases, and valuable biblio- 
graphical references appear on nearly 
every page, supplemented at times by 
a lonnr list at the end of the chapter. 

Unfortunately, examples of poor ar- 
rangement, and even missutements of 
fact, are not hard to find. For example, 
ihe t^tment of "detonation" is handled 
in widely separated chapters and under 
several different headings. The state- 
ment on page 566 "there is at present no 
evidence that turbulence effects detona- 
tion in any way" is certainly contrary 
to present experimental evidence. An- 
other statement, this one on p^e 776, 
that gasoline "consists of pentane, hex- 
ane, heptane, and octane" is so obviously 
erroneous as to lead one to douM erf 
its being proofread by the author. Un- 
fortunately, these are not the only errors 
of fact that could be cited. 

Although in general the botdc errs on 
the side of including too much data, 
even to the extent of contradiction in 
some instances, one regrets to discover 
no adequate treatment of the subject 
of carburetion. an omission common to 
most English works. It seems inex- 
cusable. also, to have omitted the hn- 
portant woiic done in this country on 
fuel volatility, detonation, and vapor 
lock. The omission of the latent results 
on the influence of air temperature and 
humidity on engine performance, is also 
I egrettable. 

To call Judge the Page of Eiwland 
IS scant praise, and yet the works of 
these two have much in common. Both 
are compilers of data on automotive sub- 
jects and neither uses too great care in 
selection, arrangement or digestion. Of 
the two. Judge is the more successful, 
Ihe present volume containing much that 
IS valuable, provided the reader has the 
ability to make an intelligent selection. 
— C. F. Taylor, MassackuseUt Insti- 
iHle of Technology. 


sentii^ the average instruction course 
distinguishes the book from the usual 
discussion of the subject It is based 
on Mr. Bowen’s service with Royal 
Flying Corps during the war, and 
shortly after the war in Belgium, Ger- 
many. and Egypt. 

There are ten chapters, each one rep- 
resenting a successive air hour in the 
student’s progress. Description of each 
step is supplemented by diagrams of 
maneuvers, and manipulation of the 

controls in those maneuvers. Right and 
wro^ ^rowhods, of cour^, are pointed 

For instance, a diagram ^ows a 

plane in four attitudes of enminer in 
levelling off and snakii^ a 

landing. Above each diag 

plane is shown the position 
in each phase. In another ' 


engine cuts Mt at v 
airport and : 


trs; 

sc stick 
iple the 
a field 


rious altitudes. Use of spirals and si 
slips to enable the machine to land 
safely in spite of attitude of plane, dis- 
tances, and obstructions are clearly in- 


This 


uiual; 


of the tei^nical aspects than would b 
covered by the usual course whic 
s^when the student apf^rs 

. ..a] aspect 

fundamental o , 

the machine are worked into the lessons. 

Because of its first person point of 
view, the book has many of the aspects 


s enhanced by Ihe fact tl._. 

one’s own actual or anticipate experi- 
ences and serves to refresh the 
pilot on many important points. It is a 
valuable supplement to any actual course 
^flying instruction. — Cbablbs 


A MECHANIC’S 
HANDBOOK 


A COURSE 
IN FLYING 


The Aibceapt Mechanic’s Hand- 
book, by /. IP. Miller; The McGraw- 
Hill Boot Company, Inc., 19S1; 170 

pages; Price 82. 


editor of Aviation; Whittietey Home, 
trade dmision <A MeGraw-HSl Book 
Company. Ine.; 234 pages; 82.M. 

W RITTEN entirely in conversa- 
tional form, this volume presorts 
in a nnique fashion the steps and phases 
of a complete coarse in flying up to the 
point of sohrfng. The author is the in- 
structor, the reader is the student; the 
ra^ is addressed as if he were actually 
takii^ Ihe course. This personal toi^ 
provides -- 


B 


lASED a 


a number of 
It and a 




ing officer for several active Marine 
Co^ flying units operating both in the 
United States and in Central America. 
Lieutenant I. W. Miller, now stationed 
at Quantico, Va., has written a practical 
handbook for the nse of aircraft me- 
chanics. The standards and methods 
set forth in the book are largely those 
of the gover nm ent services, bin good 
maintenance practice there sbotdd ap^y 
equally as areQ to commercial opera- 
L Any one who has to do with the 
and upkeep of airplanes of any 
should God Lieut Hiller’s notes as 


presented in this volume of consider- 
able interest. 

For an experienced mechanic the 
opening chapters may be found some- 
what elementary, but they can be read 
with profit by the newcomer in the field. 
They deal largely with the proper usage 
of tools, and de^ibe a number of sh^ 
operations commonly encountered in 
practice. The balance of the book in- 
cludes a series of practical notes on such 
items as structural materials ; tie rods, 
wires, and cable; application of fabric 
to airplane surfaces, including stitching 
and doping; airplane rigging; and the 
care and maintenance of engines and 
propellers. An outline of routine in- 
spection for both airplanes and engines 
is included in Chapter X. Care and 
upkeep of airplane instruments is not 
trrated in full as the only material of 
this sort is a short chapter on the servic- 
ing of magnetic compasses. Extracts 
from "Air Commerce Regulations’’ are 
of particular interest to the mechanic. 

The volume is compactly arranged, 
and its overall size of approximately 
5x7 in. makes it possible to carry con- 
veniently in tool-kit or pocket.— S. Paul 
Johnston. 


THE AIRPLANE 
IN MOTION 


Manual of Flight, by Caplotn llnar 
E. Elm; David McKay Company, Phila- 
delphia, 1930; 83D0. 


mainial nor should it 
an aircraft in motion is the one and 
dominating subject of the book. 

In addition to die necessary discus- 
sions of ordinary flying, landings, and 
aerobatics, there is a constant introduc- 
tion of suggestions for goixl airmanship, 
candid considerations of difficulties, and 
of emerge^ situatioiis. It is not to ^ 
absorbed in one reading, rather there 
should be material here tor constant re- 

perusal between a pilot’s zero hour and 
his two or three hundredth. 

Finishing a description of an Aileron 
Roll on page 88, Captain Ehn continues 
— "To fly a drcle, making the 


roQs. h 


of afleron 
not, so fai as I know, been 
londerful oppor- 


1. dthoagfa it offc ... 

tufnty to exercise the syndironiza* 
tion of controla, cmnpanbk to finger 
oxercisca on the piano. After that has 
been done successfully, a rolling loop 
bolds fordi still gr ea t e r possibilidea.’’ 


Compared to Ais the formerly a^ired 
«w9tinn< iyf a WiDiams or a Doolittle 
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JFhen Manufacturer 
and Dealer Meet 


W ITH the introduction of its 1931 
line of commercial planes. Cur- 
tiss-Wright established an interestins 

This was the assemblir^ in February of 
about 2(10 of its dealers and representa- 
tives at St. Louis for a series of con- 
ferences and factory demonstrations — 
a new method for the aviation sale., 
organiatitions, thou^ one which has 
lon^ been standard practice in other in- 
dustries, notably the automobile held. 

Most of the advantages of a country- 
wide launching of another year’s sales 
effort are obvious, but one by-product 
of this particular meeting deserves men- 
tion. It afforded a valuable check on 
the company's rather radical step in 
placing so much emphasis on the very- 
light plane market. The dealers* imme- 
mediate reactions to the plan and the 
product helped reduce the element of 
gamble in the exploitation of a new 
held; they enabled widespread opinion 
on technical aspects and saleability of 
the new models months in advance of 
what could be obtained under the usual 
method of distribution. And the com- 
pany actually launched its production 
program backed by about 200 orders on 
which 2S per cent deposits had been 
placed. 

Dealer groups visited St. Louis by 
get^ia|Ai^ divisions, each group 
spending about two days at the plant. 
On the morning of the first day officials 
outlined the company’s policies, pre- 


sented pertinent sales statistics and gen- 
eral information about the company, and 
discussed sales'practices. Then the new 
models were paraded before the group 
and fiown off by company pilots in an 
aerial demonstration. Following Itinch 

curtained-off area in a hangar and dis- 
played as though on the floor of a show- 
room. Salesmen "sold” them to the 
dealers as they would be expected to sell 
to their prospects. 

^ the second day half the group 

flew the machines, then the assignment.^ 
were reversed. Thus every dealer was 


Eating Facilities 
at the Airport 


A dequate and attractive eating 

facilities with food of acceptable 
quality seem to be difficult to a^ieve 
at most airports. One of the most 
satisfactory port restaurants in the East 
is at the Boston Municipal Airport. 
The accommodations and food are 
attractive, the patronage already is fair 
and is increasing; it is expected that 
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thoroughly as he did on the ground. 

Opinion was crystal. ized in the fo-mi 
of questionnaires which each pilot filled 
out after each flight. By a check mark 
in columns headed excellent, very good, 
fair, unsatisfactory, he indicate;! his re- 

as lateral stability, rate of climb, take- 
off run, and so on. Summarized, these 
c^inions provided a valuable index of 
the general reaction. So seriously were 

cided to make one a three-place instead 
of a two-place model, and to major the 

The psycholt^ and the good policy 
of providing an opportunity for the 

opinions are obvious. Coupled with this 
questionnaire was a form which the 

deposit. In this way more than $250,- 
000 worth of the new line, about 75 per 
cent of them Juniors, was contracted 
for in the Iwo-week period. Following 
Che receipt of the orders from each 
group, driers drew lots for delivery 
date. The company has been working 
a 24-bour buis shaping its produc- 


at the present rate of growth a profit 
may be shown soon although up to the 
present there has been a deficit. 

The present concessionaire, a profes- 

bnt a few months, during which the 
daily income has been built up to an 
average of about $80. Approximately 
3S0 meals are served daily. Since the 
city is paid $2,400 for the concession 
the first year (under teriris of the bid), 
$3,000 Che second year and $3,000 each 
year thereafter, it is obvious that patron- 
age must increase. Much of this is 


'■ Airport Management 
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n the general public livini 


_ . It i 

the practice not to depend too much 
upon income from week-end crowds. 

The restaurant includes a cafeteria 
and a lunch counter. The former is 
in the front of the administration build- 
ing and overlocdss the field. The latter 
is in a separate room at the rear of 'die 
cafeteria and has two entrances, one of 
which is directly from the field. The 
lunch counter is provided particularly to 
accommodate pilots and mechanics wish- 
ing to take but a short time from work. 
Flying suits and overalls are the usual 
garb. About 250 are served each day 
in the lunch room, the average check is 
10 or 15 cents. The average check in 
the cafeteria is 40 cents and about 120 
are served daily. 


Traffic Control 
at Washington Airport 


direct the light beam. 
Each light is sepa- 
rately controlled from 

the cross arm. All 
controls are ex- 
tremely simple and a 
single operator _ can 

light at any desired 
point on the field. 

One of the lights 
is equipped with a 
red lens and the 


one. An ai^Iane about to depart taxies 
out to position at the head of the appro- 
priate runway, While running up the 
engines the plane is allowed to remain 
at 90 deg. to the runway, and the pilot 
waits in this position until he receives 
the signal from the control light 

The signals in use are as follows : 
red — stop, do not take off ; green — turn, 
and take off at once ; red and g re e n 
— return to the loading platform. Pilots 
and dispatchers alike have reported that 
the new system has proven very effec- 
tive in handling pe^ hour traffic on 
the airport. 


The Control System 
of Newark Airport 


Wii 


ITHIN the last twelve months, 
Newark Municipal' Airport has 
become one of the busiest air transport 
junctions in the United States. High 
frequency of arrivals and departures 


over Colonial, Eastern Air Transport 
and Ludington Lines, and citations of 
N.A.T. and Transcontinental & West- 
ern Air are further complicated by a 
tetter than average amount of miscel- 
laneous flying. With all this activity 
the method of traffic regulation and gen- 
eral field supervision beemnes very im- 
portant. A simile flag control system 
suffices, however. 

Operations are divided distinctly into 
transport and miscellaneous ; the Utter ' 
inclu^ charter, transient, sales demon- 
stration and student work. All trans- 
port operations, with the exception of 
temporary housing and servicing the 
pUnes of two companies, are conducted 
on the east side of the field. The rest 
is concentrated on the west side along 
the original hangar line. The two are 
co-ordinated through the field superin- 
tendent T. J. Donnelly, of the city’s offi- 
cial airport staff. 

Transport pUnes must be taxied along 
a strip 50 ft. wide parallel with, and to 
the east of, the north-south runway, 
just outside the east boundary lights. 
After landing, the machines must turn 
right off the landing area on to the 
taxi strip as soon as possible. 

The signal system for takeoff of pas- 
senger machines is standard for ^1 com- 
panies, but is operated by each company 
as its machines leave. An employee 
stands in a prominent position on the 
airport and holds aloft a red as the 
machine taxies to a takeoff position. 
The red flag is displayed until all is 
clear and then a white flag is raised, the 
signal to the pilot to Cake off. There is 
no set of signals regulating landing. 

MiscelUneons operators basing the 
field observe the usual traffic regulations 
in effect at the average airport. 

The airport has not published a set of 
field reguUtions but issues special in- 
struction bulletins when occasion arises. 


I N OKDER to handle effectively tbe' 
increasing number of daily take-offs 
at the Washington Airport at Washing- 
ton. D. C., a new system of signal 
lights similar in principal to the one in 
use at Croydon, England, has just been 
installed in the control Cower. Located 
on the roof just outside of the chief 
dispatcher's office, they can be readily 
seen from all points of the field, and 
the operator has an unobstructed view 
not only of all runways, but of all the 
surrminding air space. 

The unit consists of two spotlights 
mounted on a cross arm about 6 ft. 
apart, the latter supported on a |»pe 
p^esial and so arranged that it can be 
swung to any desired angle horizontally. 
Each lighting unit is separately adjust- 
able vertically, and is equipped with a 
cylindrical g^vanized iron shield, or 
barrel, which concentrates its rays so 
that they are visible only from that 
small area on the field toward which it 
is pointed. Attached to ea^ barrel. 
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, SEKVICING 
SPARK PLUGS 


I ARC:E scale airline operations in- 
Jvolnn^ frequent schedules and a 
large number of airplanes, make factors 
which ordinarily are rated as minor 
details of first rate importance. As al- 
most 600 spark plugs are in daily use 
on the Stinson airplanes of the Luding- 
ton Lines, servicing from the standpoint 
of both reliability and economy becomes 
a major problem. With about 250 spark 
plugs in reserve the total number in cir- 
culation is close to 850, of which 7S or 
80 are routed through the Washington 
shops every day. 



shop in tin traya As in all other oper- 
ations at the Lndii^on Shops, the same 
man is assigned to the same job every 
day so ^t each becomes an ecpert in 

tine is invariable, and all plugs are car- 
ried through each step before passing 
on to the next. Nine distinct operations 
are performed before they are again 

(1) The first operation consists in 
loosening the two halves by means of a 
pair of socket wrenches. Co^>er gas- 
kets art: examined at this time and re- 
jected if they are too Sat for further 

(2) l£ach plug is dissembled by hand 
and the two parts are placed on a spe- 
cially designed phig board. The board 
is made up of a piece of soft wood about 
18 in. wide and 36 in. long, equipped 
with ten alternate rows of holes and 
headless wire nails, the latter projecting 
about 2 in. above the surface. After 
disassentbly each shell is placed over a 
nail, and the cor r e sp onding c en t e r elec- 
tro^ draped into the bole immediately 
in front. In this way the two pans are 


kept together through all subsequent 
(^rations and can be re-assembled 
without danger of mixing with parts of 
other plugs. 

(3) The shells are cleaned on the 
outside by holding them against a rotat- 
ing wire brush. Inside cleaning is ac- 
complished by forcing them over a ro- 
tating wire bmsh of smaller diameter, 
Both brushes are mounted on the 
spindle of an ordinary motor grinder. 

(4) Electrodes are given a prelimi- 
nary cleaning by buffing on the wire 

(5) All electrodes are chucked in 
tom in a small speed lathe, and the 
points are given a final polish with fine 
crocus cloth. 

(6) After final polishing electrodes 
are given a flash-over test, which con- 
sists in placing each in turn over suit- 
able contacts and impressing high volt- 
age across it by means of a hand driven 
"booster” magneto. A small air gap is 
connected in parallel with the electrode, 
and, in case the latter is shorted, no 
spark appnrs at the air gap, and the 
plug is rejected. 

(7) After the Sash-over test the two 
halves of the plugs are loosely assem- 
bled by hand. 

(8) The two parts are tightened and 
the electrode clearances set by means 
of a special jig and feeler gage. 

(9) As a final operation all plugs are 
given a bomb test to check clearance 
and general operation. The bomb con- 
sists of a small pres- 
sure chamber into 
which the plugs can 
be screweil The 
points are visible 
under a small glass 
window. Air np to 

150 lb. per sq. in. 

can be admitt^ to 
the chamber, and 
high voltage applied 
to the plug terminals 
by means of the 
booster magneto. If 
a spark appears at 
the parallel external 
air gap before air 
pressure of 100 lb. 
per sq.io. is reached 
in the bomb, the 
plugs are returned 
for readjustment, or 

Spark pings which 
soc cess fnlly pass the 
bomb test are ready 
to be returned for 
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engine service, and are turned over 
to the line crew. The average rate at 
which OTe man can handle plugs 
through the above routine is from 25 to 
30 per hr. It is of interest to note that 
by working in close co-operation with 
manufacturers, the number of plugs re- 
jected for electrical or mechanical de- 
fects has been reduced from an average 
of four or five, to about one per day, 
and that the total life of plugs is now 
better than 500 engine hours. 


HANDLING 

ENGINE COWLING 


H andling of engine cowling >n 
the service shop of the western 
division. T, & W. A., Inc., has been 
greatly simplified through the use of a 
portable cowling rack mounted on cast- 
ers. The rack has three sections, one 
for the cowling of each engine, and is 
provided with hoc4cs upon which the 
cowling is hung. When an engine is 
being serviced the cowling is removed, 
hung on the rack, and pushed back out 
of the way. This saves needless carry- 
ing of the cowling, avoids cluttering up 
the working area, and prevents injury 
to the cowling through handling. 


JACK FOR 

WHEEL SERVICING 

F or repair or replacement of wheels. 

brakes, or shock absorber struts, the 
Washington Shops of* the Ludington 
Lines have developed a hydraulic jack 
arrangement which permits such work 
to be done on their Stinson tri-engined 
airplanes in a minimum time. A rigid 
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What Our Readers Say 


Dead Slick Landing Contests 

many airport dedications, air races, etc. 
to thrill the public as much as possible 
travel is as jmt a breath taking sensatioi 
that is to tried by only the daring 
However, an event is Iteld at most ol 
these meets that is of only slight interesi 
to the aver^ person, although it an. 
swers a question that is no doubt in th> 
niir^s of the majority of the people. 


This 




n dead sti „ 

Is in reality a misnomer. It would be 
more logical to call it the dead engine 
landing contest, since the sti^ is one 
of the important controls used in bring- 
ii>n (he plane down to the desired spot, 
instead of being an inert factor as the 
general impression is when the mislead- 
ing name is used. It would be desirable 
to offer larger prises to attract the more 
skillful pilots and play up this exhibition 
more than is done. Doesn't it answer 


the question, "When the engine stops 
on a plane, isn't it true that it drops 
like a plummet?" 

This event could be run off at varying 
altitudes, none of which should be less 
than about 1,500 ft., in full view of the 
grandstand spectators instead of to one 
side as seems to be the general idea. 
■I^us by proper play up. the mental re- 
sistance that often exists before a per- 
son's first flight will have been reduced 

made available for the air transport 
lines. H. A. LiNOBcacn, 


Tlie Seatplnne’a Advml^ea 

To THE Eorroa; 

Aside from purdy sport flying, I feel 
that the chief value of the airplane 
undoubtedly lies in its couvenience and 
the saving of time. We all know that 
the present-day plane is a fast and 
reasooably comfortable vehicle. The 
reason it is not a larger saver of time 


and a true convenience is because we 
generally have to spend from a half to 
three quarters of an hour in order to 
reach an airport and get under way, and 


1 beliet 




to place airports any closer to the 
centers of ^pulation. On the other 
hand, potential seaplane bases exist in 
the very heart of a great many of our 
1 . .T , Qiicago. 

I familmr, and 

icipal bases ai 
lively little expense. 

From the standpoint of organized air- 
lines, the excellent 55 minute Thomson 
Aeronautical Amphibion Service from 
Qeveland to Detroit is to my mind a 
perfect illustration of what can be ac- 
complished. The importance in saving 
of terminal time, which they affect, 
...•" e apply particularly tr 


short hauls c 


r threi 


5 fly- 


fronc of, their destin: 


through flying, and there is no ques- 
tion but what the development uf 
ad^uate seaplane bases in the larger 
cities would make flying of real value 
to people who under the existing con- 


■.omiuciicv oil uie part of the public. 
Anything we can do to make flying 
safer and, what is equally important, 
make it appear safer, is of the greatest 


r correlated o 
I believe that the public tdready feels 
that seaplane flying is really safer, and 
is more willing to embark on an over 

flight. Perha^ the close relation to 
the sensation of fast motor boating 
partially explains it. Undoubtedly the 
fact tlut the seaplane can fly com- 
paratively low with safety and allow 
passengers ^ much better view <rf the 
country, is another appeal. 

The cost of building seaplane run- 
ways or floating barges is insignificant 
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as com|iared to the purchase of land 
and the development of the average 
municipal airport. We already have 
the shii)s with over forty different 
types of land planes licensed on floats 
^ a wide range of excellent amphib- 
jons and flying boats. What we need 
is the buses in order to develop a field 
which holds so much natural promise 
and has been so sadly neglected to date. 


Viaibility amd Safely 




t safe. 


very important phase has been 
overlooked. That is the matter of 
visibility. 

As the planes, especially cabin planes, 
are constructed the visibility of the pilot 
above and to the rear is practically nil. 
With the increasing air traffic, especially 




a color 


clear day. In tte interesu of^fetyln 
flyi^ it would help a lot to have a 
uniform highly visible color required on 
the top and bottom of the wings of all 
aircraft. GoimoN K. Bemy 

fforihbridge. Mats. 
[The dangers to which Mr. Berry re- 
fers are very real ones upon which we 
have commented editorially from time 
to time. His sng;gestion of compulsorv 
nse of hi^ visibility coloration on 
planes, especially on the upper surface 
of the wing, has a great deal to recom- 
nsend it, and it may well be necessary 
to take some such measures in the near 
future.— Ed.] 


The Bayer’s Tog Book 


Aerial Flarei 

T he carrying of flare equipment for 
emergency illumination is essential 
in all night flying operations. A com- 
plete Une of flares and signal lights put 
up in a form which makes for conveni- 
ent operation is marketed by the Inter- 
national Flare-Signal Company of Tip- 
pecanoe City. Ohio. This equipment is 
'—-red under the Driggs-Faber 


i of tl 
iired. The 


ubular 


shop or field v 


paten 


ncludes 


m^iumi 


Duld 


to be especially appliable to large air- 
vied^pn, “P*" cockpit planes the 

much restricted. 

With a cabin plane coming in to 
land and an open cockpit plane to the 
rear and slightly above the cabin job. 
neither one can see the other and that 
situation has all the chances in the 
world for a grand crash. The same 
holds true with a cabin plane taking 
off and an OTwn job coming in to land. 

It would seem that the Department 
of Commerce should require cabin 
planes to have the pilot’s cockpit so 
arranged that they can see the rear and 

Another point to be brought up is the 
matter of having the wings of a plane 
so colored, that they are visible from 
above and below. Many planes are now 
punted «vith international orange cm the 
wings or other colors approaching it as 
far as visibility is concerned. It seems 
OTiy right that there should be some 
planes m .1?.:. 


ing — (I) projection of signal 
narcs. (up to 200,000 cp.) fay means ot 
a pistol, and (2) projection of a large 
landing flare by electrical ignition from 

nently installed in the airplane.^ The 
pistol type is built along the lines of a 
.4S calibre automatic with a somewhat 
la^r grip and trigger to facilitate use 
wth^a gloved hand. Interchangeable 

permit the use of different ralor signal 
lights. 'The latter can be had in either 
The landii 


fords l( 


n than 


produced by the pistol type. Between 
500.000 and 600,000 cp. is available foi 
three minutes. The flares are ftrec 
electrically and are provided with a 
delay fuse which prevents their igniting 


airplane iron 

A firing switch is providi 
arrangM that flares cami 
tally ignited in case 
— Aviation, May. 3PM. 


Weld Teeter 

I T IS often desi 
available in th 


veil c 


compressioi .... 

ui grips in the head and a hydraulic 
cylinder block in the base. 'The cylinder 
block contains a communicating pump 
and cylinder machined into a single 
block. The specimen is placed between 
the jaws and tension is applied by oper- 
ating a pump handle at the head end 
of the machine. The load is measui^ 
directly in pounds per square inch on 
a suitably calibrated pressure gage. 
Specimens niav be stressed up to 40.000 
lb. per sq.in.— .Aviation, .Way, 19M. 


T ITANINE, Inc., of Union, Union 
County. New Jersey, is marketing 
a complete line of high-visibility air- 
craft colors in pigmented dope which 
dries with 3 high degree of gloss with- 
out polishing. It is repoitrf that the 
flexibility, hardness, and adhesion are 
such that the dopes may be used equally 

or properly filled plywood.** This factor 
simplifies shop work, as the same mate- 

airplane parts- The new dopes are a 




ash. May. IW?!”'’* “ 

Tubing Cutler 

■rX5R U! 

.ans -T bar, t 


periodic tests of welding operators, or 
to test random specimens collected by 
the inspector from completed work. A 
piece of apparatus for this purpose has 
been marketed recently by the Oxweid 
Acetylene Company of New York. The 
^chine weighs 155 lb. and measures 28 
in. in overall ler^th by in. in maxi- 
mum diameter. It is self-contained and 


rooms where tubing, 

rod, of practically any material 
' cut into lengths, a machine 
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Ttco New Tool* 

T WO exceptionally liandy tools have 
been announced by the Black and 
Decker Manufacturing Company of 
Towson, Md., as a part of their portable 
electric tool line. The “Universal 
Twins'’ c on sist of a fk in. electric drill 
and a small electric screw driver. Th^ 
are extremely short in length and di- 
ameter and are particularly adapt^ for 
working in close quarters. The screw 
driver is equipped with an adjustable 
friction clutch which automatically re- 
driven home. Both tools can be ^r- 
nished for 110, 22} or 250 volts.— 
Aviation, Afoy, 1P31. 


is being manufactured by Andrew C. 
Campbell, Inc., of Waterbury, Conn. 
The material is clamped solidly on the 
table by a special fitting and the cut 
is made by a motor-driven friction disc 
mounted on a counter-balanced arm 
which swings down through the work. 
The entire unit is self-contained, incor- 
ing switch. — Aviation, May, 1P31. 


Electro-V iacometer 

I N SPRAY finishing operations with 
paint and lacquers Trouble frequently 
arises from orange peel, dusty work, 
sags, etc., which may be due to in- 
accurate thinning or lack of viscosity 
control. An instrument has been de- 
signed and placed on the market by the 
De Vilbiss Company of Toledo, Ohio, 
by means of which the consistency of 
painting material may be controlled. 

Tbe instrument is completely portable 
and requires no technique or training 
to cerate. An attachment plug is 
connected to any light socket and the 
instrument adjusted to the proper 

The imi^Iler mechanism is then im- 
mersed in the liquid to be measured 
(in iU original container), the push 
button on the handle is pressed and the 
consistency of the liquid (in De Vilbiss 
units) is read directly on the viscometer 
dial.— Aviation, May, 1931. 
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each, have a 7-in. diameter and have an 
extended length of 113 i.i. In flight 
they can be retracted to 64 in., their 
minimum length. They are so large 
that a strut, designed for an ordinary- 
sited transport plane, will be used with 
them as a tail skid shock absorber. — 
Aviation, May. 1931. 


Preeieion Lathe 


POOLS 




ould 


tenance shops are the R^al p 
lathes recently placed on the market 
by tbe R. K. LeBlond Machine Tool 
Company of Cincinnati, Ohio. The 
machines are individually motor-driven 
and incorporate a fully enclosed geared 
head and selective geared feed box. 
They are built in five standard sizes 
ranging from 10 in. to 18 in. swing. 
They may be purchased on a deferrM 
payment plan. — Aviation, Afoy, 1931. 


Seaplane Anchor 

A n anchor which may be folded for 
LStorage into a very small space and 
which has been used successfully on 
board seaplanes is offered for sale by 
the E. J. Willis Company of 85 Cham- 
bCTS Street, Nm York City. Wdgh» 


e available. 


, _ .1 and 15 lb. _ 
claimed that a 15-Ib. 
will hold a 30-ft. cruiser in open watei 




Draining Can* 

W ASTE cans admirably suited for 
draining oil sumps, carburetors, 
or radiators have been devrioped by tbe 
Dover Stamping Company of Cam- 
bridge, Mass, It is such specialized but 
simple cquipmen* — — '--- 




and efliciei 


JN, Afoy, 1931. 


A New Paint 

P AINT material which is claimed to 
withstand temperatures up to 1,200 
deg. F., without discoloration, and to 
remain effective as a protective coating 
up to 1,800 deg. F. is marketed by the 
Ultra Fuzon Distributing Company of 
245-249 West 27th Street, New York 
City. The material is put up in powder 
form to be mixed before using with a 
thin bronzing liquid. 'Hie basic element 
of the powder is finely divided alumi- 
num. Satisfactory re^ts have been 
reported on the use of this material 
as a protective coating for airplane 
engine exhaust manifolds. — Aviation. 
May. 1931. 


Batt Bearing* 

T he use of ball bearings throughout 
airplane conlrol systems seems to 
be rapidly on the increase as design 




Ad i: 


torque tabes developed by the ] 
Bearing Company of New Bnum, 
Conn. Doe to the tolerances on seam- 
less aircraft tubing the bores of the 
bearingH are made in. larger than 
the nominal tube diameter so that a 
sleeve can be fitted betwe e n the tube 
1 besrii 



I idly and suddenly at the Detroit show 

oat of their booths to buy early 
noon newqwpers for the la 
tions on th^r own products. 

If t 




Northrop Aircraft Corporation. An ex- 
cellent example of modem catalog 
make-up has been received from the 
Northrop Aircraft Corporation of Bur- 
bank. Oil., describii^ the new Northrop 
"Alpha." The descriptive matter is well 
handled and the cats of the assembly 
anddetailsareunusnally well done. The 
motif is modernistic throughout. 

Berry Brolhert, Inc. The fifth edition of 
the bullixin entitled “Spmficatioiis for 
Aircraft Finishing," pnblished ^ Berry 
Brothers, Inc., of Detroit, Mich., has 
been received. This bulletin covers the 
problem of aircraft finishes in a general 
way and describes specifically the vari- 
ous pro d uct s which they manufacture 
for various aircraft uses. Notes cover- 
ing the design and equipment for an 
aircraft dope shop are indnded. 

The Biril Aircraft Corporation. A cata- 
log describing the new fonr-plaa 
Kinner-Bird Airplane has been received 
from the Bird Aircraft Corporation of 
Glendale, Long Island, N, Y. The tml- 
letin is iilnstrated with numerous photo- 
graphs, and the complete specifications 
for the machine with three optional 
power plants are given. 

Walter Kidde ^ CompoMy. Inc. A bul- 
letin ban been received from Walter 
Kidde h Company, Inc., of 140 Cedar 
Street, New York City, descrilnug rbe 
"Lax" Aircraft Fire Extinguisher «"d 
th«r application to various types of air- 
planes. Foil des c ri pti on and prices of 
equipenesrt for single and multi-e ng ined 


're going to have these price 
wars at each year's show, with the great 
worry overnight as the next morning's 

we'd suggest quoting prices "L.T.C.” 
which means, of course, “Less Than 

There had been many questions why 
the show building was kejx so hoc most 
of the time until it was discovered that 
the same man had bought both the heat 

One exhibitor certainly left his guard 
down when he showed his luxurious 
amphibion with a chess board as stand- 
ard equipment. His competitors were 
soon pointing out thst their ships were 
so fast there would be insuflocient time 
to play chess on any trip. 


Sometimes we get completely discour- 
aged about this here, now, cMumn, and 
become more convinced that no one ever 
reads it. After all of our recent com- 
(daints that ladies' aermiantical ventures 
should be better and more completely 
reported, W the fashion editor if pos- 
sible, the United Press turns in only 
these few words about Miss Earhart's 
altitude record in an autogiro, "Miss 
Earhart was clad in an de^cally 
heated, fnr-lined flying-snit." 

The following was clipped from the 
New York Herald Tribune H. S. M. 
on April 1, and the date line may ex- 
I^D tile whole item : "Radio llAime 
Flastbs in Fog. Answering the tele- 
phone without first making a trip to 
turn off tile radio and makuig a s e ennH 
trip to switch it on again, is now pos- 
sible with a remo t e eontr^ for the radio 
set attadied to the tri sphonf, says 


d BdUetiD No. G. E A.-193 A, issned 
by the Ijeneral Electric Company, of 
Schaectady, N. Y., of interest. A com- 
plele lint of electr i c a lly heated glue pots 
is descrilied in this circular. 


s wifi Popular Mechairica Magazine." 


arc described and priced it. 

Iciin of die AtiaiNic Metal Hooe Caa- 
pany, Im:.. of New York, N. Y. 


Mr. I. K. McW., who seems to be oar 
officia] attention caller from down DaUas 
way sends in a couple of hans from the 
local pancTs: “Jack Faogr To Be 

FoucsT With Puuras Tontckt. San 
Benito. March 2 {Special to the 
Haald) if Jadt Frost visits tiie valley 
Monday ni^ be is going to get the 
surprise of bb Kfe. According toj. E 
secretary of the Su Bemto Cbion- 
ber of Commeree, tbe Thomas Morris 


Produce Company, of this city, is to 
experiment with a new method of keep- 
ing the frost from doing damage. 

"The company owns about 250 acres 
of beans near Raymondville and two 
airplanes will be stationed near the field. 
The pilots will watch the tfaennometers 
closdy, and when the m ercur y drops to 
where the frost will form, the planes 
wilt take to the air and fly back and 
forth across the field, creating an arti- 
ficial mr current whidi. the company 
hopes, will keep tbe frost away.” 

1. EC McW. reports that the airplane 
won by default, as Jack Frost faiira to 
show up, but tbe sbndby charges were 
enough to remove a little frost from the 
payroll of the company operating the 
airplanes. 

With the comment, “Attother one of 
those unusual things that happen in 
this ‘magic valley’— caused perhaps by 
the high hmnidity.” Mr. I. K. McW. 
also reports tbe flowing : 

"Vallbv Plane To Tby For Record. 
Mercedes. March 11. Miss Rio Grande 
Valley, the airplane in which Wallace 
Hurley, 17, plans to fly from Los An- 
gdes to New York in an a t te m pt to 
break the existing junior transcon- 
tinoital record, was purchased in 
Wichita. Kan., Tuesday aft e rnoon, ac- 
cording to a telegram from Earl C. 
Darfler, who b handling arr a ngements 
for the flight. The plane is a Cessna 
Mildew wuiged mon^lane — .” 

The Intrepid Aviator says he secs 
udsere some chap has invent^ a de v i c e 
to_ tell tbe pilot when he b loading his 
wings to the danger pmnt by lighting a 
red light on tbe instrnmait board. He 
htqxs the Dqiartnient of Commerce 
won't require him to install one on his. 
Jenny as the thing b hard enough to 
fly as it is without having a red light 
glartiv in hb eyes all of me time 

Omr BmHgm- Flyimg Dapeirlmaml 

Roger Williams claims it as a true 
story and says it happened to a friend 
of his out wesL He had an itid OX 
biplane with no brakes, which was very 
hud to haiKDe in a wind. One day he 
was caught in a narrow put of the field 
when it was v er y win^ and hU pas- 
soifer got out to poll hta around by the 
wing tip. A gro «9 of were 


is mate: “Pd never ride 
with that fdlow. S u ppo ae be wanted 
to make a turn np iu the air. PIl bet 
I’d be tbe ooe who'd have to get out to 
pull tbe plane around." 


y, 1931 
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TEXACO 

at 

Curtiss -Wright 

Flying Service Bases 



URTISS-WRICHT Flying S«rvi«e, with 30 im- 
portant bases throughout the United StateSi is 
known everywhere in aviation circles for the 
exceptionally high type of service and the 
completeness of its facilities for inspection, 
repairs and parts replacement. 

Texaco Airplane Oils and Texaco Marfak 
Grease, for the effective Inbrication of rocker 
arm assemblies, are available at all the Cai^ss- 
Wright Flying Service Bases. Texaco Aviation 
Gasoline is now in distribution at ten of these 
airports. All Texaco Aviation Prodocts are on 
the approved list of the Cnrtiss-Wri^t Flying 
Service. Nothing bnt the highest quality fuel 
and lubricants could satisfy. 

Texaco Lubricants and Tcxsmo Aviation Gas- 
oline are available at all principal airports. 
Write The Texas Company. 


THE TEXAS COMPANY, I 


d Street, Pteir Yecfc 


TEXACO AVIATION GASOLINE • TEXACO AIRPLANE OILS 
TEXACO MARFAK GREASES 


★ 

better 'Tubing 

Ti^elps To ^uild better J^irplanes 

★ 

Nearly all aircraft manufacturers whose desire 
is to produce the best airplane they know how to 
build use Seamless Steel tubing. An ever increasing 
number of them use ’’Service” Seamless Steel 
Aircraft Tubing for they have found lai^ produc- 
tion orders of ’’Service” tubing shipped from the 
mill to be constant in strength, size and analysis. 

A monthly stock list of nearby warehouse stocks 
ready for instant delivery will be mailed upon request 



Service Steel Company 







MICA 
AVIATION 
SPARK 
PLUGS 


CoQsidered frcrm tbe only standpoint that is reaUy im< 
portant, that of superior and nniform service, B. G. Mica 
Aviation Spark Pln^ are highett in flying safety and 
lowest in service cost. They are nuMle of Ac best ma- 
terials thronghont, insulated wiA selected mw-a which 
is the only insulating material that will withstand me- 
chanical abuse and meet all Ae demands of modem 
aviation engines. They are wrought by specialists, every 
one of whom is a craftoman at his partienlar bench. 
Severe testing and meticulous inspection prove Ae 
high nniform quality of every plug. Unremitting efforts 
to improve an already good product — constant striving 
to make a better plug — have resnlted A the unquestioned 
leadershipof B.G. throughout tbeentireaviation mdnstry. 




The B. G. Corporation 

136 WEST 52nd STREET, NEW YORK, N. Y. 


COJVnUCTOItS TO TBE UNtTED STATES AEHY AHD BAfY 
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- Jafzd - 

Jnon^ 


sl 



rlke oot 


most of the landing hazards 


Less Aan two years ago, every 
landing condition on this list 
meant real risk for Ae ship 
and pilot. 

Today, you can strike ont 
seven of Ae ten, if your ship 
carries Goodyear Airwheels 
and Ae new Airwheel roller 
bearing brake. 

These great soft rolling niA 
her pillows spread ont when 
they touch Ae ground— and 
carry yon safely through mod. 


over sand, enow and plowed 
ground. WiA Airwheels, yon 
can make downhill or hillside 
landings— cross-wind or 
dowD-wind too. 

WiA Airwheels and AA 
wheel brakes— yon can ''stop 
on a dime.** These brakes com- 
bine potBor, amoothoAAa and 
sure release w such perfect 
combination Aat yon can slide 
the wheels or bring up Ae tail 


(depending on landing sn^ 
face) and still keep complete 
control. 

Think Aat over, yon men 
who own ships and yon men 
who fly Aem. Can yon afford 
to be wiAout this protection? 

Only Goodyear can give yon 
Airwheel safety. For engineer- 
ing data, write or wire Aenn 
nautics Deportment, Good- 
year, Akron, Ohio, or Los 
Angeles, California. 
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PERFORMANCE MAKES BKF* 
THE SELECTED REARING 


O N the new Towle . . . the 
first all-metal amphibiaB 
built in this country . . . SDSEP 
Performance takes preference 
over IVice. **The selection of 
SCStP Self-Aliening Ball Bear- 
ings as standard equipment cm 
all hing^ control surfaces on 
the Towle Model TA -3 Amphi- 
bian is tbe result of long exper- 
ience and tests on bearings of 
aU kinds and types,” says tbe 


Chief Engineer, and adds,**we 
have siways found them to be 
entirely satisfactory.'’ 

In addition, the twin Packard- 
EKesels which enable tbe Towle 
Amphibian to ottise at 100 
m.p.b. with fuU load ... or wide 
open at 124 m.p.h. . . . are also 
BCStF equipped. The certainty 
of SCSIP Performance in the air 
has made SGST* the selected 
bearing of 65 manufacturers in 
the aviation industry. 


BKP INDUSTRIES, INC., 40 East 34th Street, New Yoih, N. Y. 



SKF" 



to PARKS AIR co n P GR 
and to CENTURYAIR LINES' 


A THOUSAND WORDS couldnU tell you more than this letter. Here is 
further proof that the best and biggest places in Aviation are open to 
Parks graduates. . . . Air-transportation will make greater pro g r e ss between 
now and January 1, 1932, than it has made since the World War. More and 
better opportunities await tbe trained pilot than ever before. Nothing less ih«»i 
the best in aviadon-training should satisfy you. If you’ve got the right stuff in 
yon, you’ll get the right training at Paiks. Mail the coupon for full information. 


lEEo' • PARKS' AIR COLLEGE 



PARKS AIRPORT 
EAST ST LOUIS. ILL 


IICTIOM MV 




Fly farther between overhauls 
^ LULULg 

PEN NZOIL' 


Clo^tA. LeAA. pju- ^LfJjxjg kxnu- 



If jou haven’t thought of the difference 
oilcan make in the amount of flying time you get 
out of your plane consider this) 

M^LtAJVES iuh/icoted tnth or<iinary oils re* 
9 «ire overhauUng every tS0 to 2S0 hours. Planes 
lubricated vrith Pennaoil Aircraft Oils are regu~ 
tarly nnd safely JUnm 300 to 400 hours without 
overhauling. In short, PennzoU can increase the 
period between overhauls materially. 

This increases flying time snd reduces 
repair costa. Pennsoil gives approximately 15 hours 


more flying with every refill. These are the reasons 
why Pcnnsoil has been adopted by America’s great 
passenger lines and good operators everywhere. 


Pennsoif Is mods /rom 10095 Fsrm^rlvsnla eruds snd noth- 
iasrlss- It /met ell other rmttsyUmiUmoiUbeemusa 

tf the /emeus rsnnsoU pro ces s sshleh uses onb^ the heart 
of the crude — the /metien richest in lubrieaSitts effi- 
ciency. Sold St most airports from eoest te coast. 
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“lUksp” Ebtgkwes 
fly twH^m 

HOLLAND TO JAVA 


with the World’s Oldest Air Transport Company 



F„hktr tnMport, pow^td %eUh a>T^ Pnat it WhUnt^-WoMp" engutet, it utJ on ih» /amou, K. L. M. lino to cany patttngm, 
mtail and ttproit ft mntwi Amturtlain. Holland and Balmia, Jaoa, Dutch Eon tndi^ 



Spnaiug the 14350 kiltmeten (some 8J97 miles) 
that sepante Holland from Java, the planes of the 
Royal Dutch Air Lines (K. L. M.) make the trip in ten to 

twelve days. By steamer the tamr hrip requires a month. 

ThiH pietoresqae air route sweeps from the P^.ther- 
iands across Germany, Austria and Jn^o^Slavia to 
Athens. Thence it cro nes Tnrfcey, Ira<] and Persia to 
India, and so to Java, via Siam, the Malay Sutes and 
Sumatra. Nearly 9JHM) miles, over mountains, jungles. 


plains and sea. Pratt & Whitney “Wasp” engines were 
selected to power the Dutchd>nilt Fokker planes 
cause engine dependability and performance are vital 
— every mile of the way. 

Here, as on approximately ninety per cent of the im- 
portant, regulariy scheduled air transport lines of 
country, Pratt & Whitney engines are contributing the 
sort of reliability which has its only sonrce in ex- 
perienced craftsmanship. 


Wasp 6 Hornet 

' PRATT^WHmi^ AIRCHAFTOa 

■AST HARTPOtO . . COMN t CnCUT. U. S. A. 
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RAIN 


or SHINE 



Equipped with the new convertible 
cabin enclosure feature that changes 
its roomy cockpit to a closed cabin in 
but a few minutes, no sodden shift of 
the weather need stay the flight of 
The FLEET. In commercial flymg 
schtmls The FLEET equipped with 
the new cabin enclosure serves the 


Btmction to students in both open 
cockpit and cabin types, as required 
by the Department of Commerce. An- 
other instance of FLEET economy. 
A This freedom from weather restrio 
tions is of equal importance to pri- 


FLEET is shown by the constantly 
increasing enrollment in FLEET 
equipped schools, of students who 
wish to train in the plane they event- 
ually will bny A In a demonstration 
fli^t The FLEET wiH prove the 
superb performance, maneaverabil- 
tty, and low aur-honr cost, that have 
made it the standard of iu class 
thronghont the Western Hemisphere 
. . . the most popular light plane for 
sport flying and private ownership. 


FLEET AIRCRAFT INC. • Buffalo, New York 
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Lm U it$ mp m Ae Saern iy 7W Pl^tr 

m.pA.am l20m.p.M. it mm iaemad nrti 


AERIAL 

RESEARCH 

'lABORATORY" 


new Socony development 



S UPPLEMENTING the work of Socony Bceeercb 
Laboratmes, the Standard Oil Company of New 
York U extending its "field** work to include research 
on ariatioa prodncts. An Autogiro — the latest derel- 
opmrnt on aircraft — has been purchased for this 

In the course of its work, this plane — the Socmiy 
Test t^ane — is fueled with Socony Aviation Gasoline 
and lubricated with the new Socony Motw Oil. 
nese and other Socony aircraft products, because of 
their economical and dependable perfwmance, are 
the most popular in New Ywk and New England 
today. 

SOCONY 

Aviation Gasoline New Socony Motor Oil 

OIL COMPANY OF NEW YORK 
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NIMBLE 


FOR 


SIMPLE FOR 


SPORTSMEN 

STUDENTSI 





Racy and rugged for aportsmea, aturdy and stable for 
studenta, the aleekly stream-lined new TRAVEL AIR 
.Sport-Tnitner is a striking example of the benefit* yon 
gain in a ship built by the biggest builders of many 
types of planes. • For this latest TRAVEL AIR model 
offers any number of new developments in stability., 
handling and aervicing ease, and smart, sporty looks, 
which can be effected only when an o^antxation . 
builds for the whole field. • You’ll like the 
Sport-Trainer' a clean-cot lines, its smooth, snrr, |B 
speed of over 100 miles an hour, and its cruising IT 
range of better than 500 milea. • For this sturdy I ? 
ship is so nimble getting off the ground or floating ' 
back, so stable in the air, that it’s indeed the 


sportiest of ships to fly. • Powered with the Warner 
110 h. p. engine, equipped with a remarkable 
development in full tread, sfaock.abaoriMng landing 
gear plus brakes, the SEport-Troiner is designed in every 
detail to make flying not only simple but inexpen- 
sive. See this TRAVEL AIR at your Cnrtisa-Wright 
dealer's now. Compare its value! Fly it on your own! 

CURTISS-WRIGHT 

AIRPLANE COMPANY 

BOBEKTSON. MISSOUBI 


STANDARD 


FACTOBIESi 


WICHITA KAN. 


BOKRTSON, MO. 




28 Hours from Saiv Fraisciscr 
TO New York 


with STAXJYO the planes of 9f. A.T. 
and Roeing span the continent dally 


Leave San Ftancisco in a Boeing Air Transport 
planeat ooon>time, change toaNational Air Trans- 
port plane at Chicago the following noon, arrive 
in New York in time for the theatre that night. 
Just twentj^igbt hours of night and daj flying 
— and the return trip is made in thirty-one hours. 

CoaM-to-coast on the fastest trains takes 77^ 
hours. Now by air the trip is made in one third 
the time. This first continuous air passenger route 
is the contribution of United Airlines to the 
progress of air travel in America. 

Boeing— flying the most haaardous and diflScnlt 


part of the trip— has adopted Stanavo Aviation 
Gasoline for exclusive use in all of its planes. 
Every engine on every N. A.T and Boeing plane 
flying the coast-to-coast route is lubricated with 
Stanavo Aviation Engine OiL 

STANAVO 

AVIATION ENGINf OIL 
AND GASOLINE 

One Brand— STANAVO. One Quality— 
the Highest Throughout the World 

STANAVO SPECIFICATION BOARD, Inc. 



Standard Oil Co. of California 
225 Bosh St., Ssn Francisco 


■ Organised and Maintained hy • 
Standard Oil Company (Induna) 
910 S. Michigan Ave., Chicago 


Standard Oil Co. of New Jersey 
26 Broadsray, New York City 
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GREAT LAKES SPORT TRAINER 



E xpressing the keynote of advanced oviotion . . . ahead of 
Its field in value and performance . . . the Great Lakes 
Sport Trainer captured new interest at»d enthusiasm throughout 
the entire National Show at Detroit. 

There is new beauty, enhanced stability and greoter visibility 
in the Sport Trainer this year. For this easy handling croft — 
always a remarkable plone in maneuverability ond responsive- 
ness — possesses even greoter stomina by the refinements and 
improvements incorporated in the 1931 models. 

Be sure you know why the Sport Trainer by Greet Lakes is the 
outstanding volue of the year. Write today for the descriptive 
folder and prices. The Gruot Lakes daohf th ip it stiM ovo'lable in 
many important centers. 


G 


REAT LAKES M AIRCRAFT 

O R P O R A T l O H MbW CLEVELAND 




tho Unitod Stato 


ft d 
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100% PURE 


PE N NSYLVAN I A 


MOTOR OIL 


—is approved by every major aircraft 
engine m anufacturer in die United States! 
Richlube earned this sweeping endorse- 
ment by outstanding quality. Made in 
Richfield’s own refinery in the heart of 
the Pennsylvania crude district, Richlube 
is straight -run Pennsylvania. It is not 
blended in any way with cheaper stocks! 
Richlube has been used in many of avia- 
don’s greatest achievements. It is used in 
the planes of leading air transport lines. 
It is endorsed by Anthony Folder, dean 
of airplane builders. All this — is added 
proof that you cannot buy a finer oil for 
your plane than Ri€:hlube. 

Try Richlube the next time your ship 
is being serviced. Available at impor- 
tant airports both east and west of the 
Mississippi River. 

RICHFIELD OIL COMPANY 

LOS ANGELES . NEW YORK CITY 





COMES TO GOVRO — NELSON 

F or chc AeroDCm Duplex 03, a sturdy motor De&nitely, it proves that prodncis of the Govro- 
of 40 horsepower was demaoded. At the Nelson shops are built to give the superior 
shops of Govro-Nelson where 200 units of the peiformaace that is demanded in the air. 

Aerooca E'lOTA have already been built, the 

new engine, the E-113, is oow in productioa. Govro-Nelson facilities are keyed to the 
Aeconca's choice of Govro-Nelson, based on a demands of the aviation industry. You, too, 
year's intense experience with the Govro- ““ *em to good advantage. Write ns. 

Nelson builtE-t07A,clearly UJustratescorrect without obligation, concerning any design or 
design principles, and thorough manufacture. manufacturing problem. 

THE 4^ 

GoVRO'NELSON 

COMPANY 

1931 ANTOINETTE DETROIT 

CRAFTSMEN TO THE AVIATION INDUSTRY 
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THE ELECTROLYTE WILL NOT SPILL 



E Ezide Battery is as depeodable as b 
M. is safe. It helps make radio commaaica* 
tioa certain in fog and storm. It fornishes 
reliable current for landing, narigatioa and 
iostroment Ugbts — starting and ignraon. 

Elides hare already prored dieir worth 
over millions of miles of dey lanes. Just ask 
your Eying friends about Ezide reliability 
... its compactness ... its light weight. 

Write today for farther information about 
die many types of Exide Aircraft Batteries. 


£xi6e 

AIRCRAFT 

BATTERIES 


Exide Aircrafi Batteries are 
so designed that even loops 
will not spill the electrolyte 


THE ELECTRIC STORAGE BATTERY COMPANY. PhiUdelpfain 

THE WOMjyS LARGEST MANUFACTURERS OF STORAGE BATTERTBS FOR EVERY PURPOSE 



PORTABLE ELECTRIC DRILLS 


^OUX Drills have esublishcd a repuUtion lor accuracy, depend- 
^ ability and sturdiness. They have introduced en entirely new 
conception of cKicient, unlailing and lastins service. 

Giaater power than ever before Uttown in drillt of their rated 
capacity. Smooth, quiet epetation assured by helical-cut, heat- 
tocaled, dHoma-nickal staal gears. Ball bearings throughout motor 
and en duick ipindla. Cooi-rvnning — a naw correctly designed 
system of ventilation ptevents over-heating. Great slicitgth with 
ti^ weight— the drill body is a hard, smooth -surfaced aluminum 
die casting. 

Made in H, Vt 5/16 and T4 inch Heavy Duty. Also 
yk end Vh inch Standatd and a new low priced 1ft inch 
Ugk Duty (No. 1490). 

Sieus Bench Drill Stenda ate available for all models ol Sioux 
Drills. Also Post aisd Floor Drill Stands for 1ft and 1ft inch Sioux 

Drills. 


Only with Sioux Tools can you get the Sioux guarantee. 
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A WRIGHT-POWERED AVTOGIRO HOVERS 
OVER THE ILE DE FRANCE! 



and again in racing planea 
Wright engines have sped 3 and 4 
.0^^^ miles a minute. And now in Pit' 
cairn Autogiros, which loaf as well as leap 
ahead, “Whirlwinds” are once again contrib- 
uting to the advancement of aeronautics. 


And manufacturers of the Autogiro selected 
engines by Wright because they know what 
“Whirlwinds” can do. For in flights of more 
than 10,000 miles Autogiros have displayed 
an alertness undreamed of before . . . almost 
standing still aloft ... to prove that it’s easy 
to fly with Wright! 


For recently a Pitcairn Autogiro gave 
chase to the liner lie dc France and overtook 
it 50 miles at sea. Pilot James Ray idled his 
“Whirlwind”. . . hovered above the deck . . . 
lowered a parcel . . . then zoomed up and off 
heading for land at a speed well in excess of 
too miles an hour! 

That’swhatyou get in an engine by Wright. 
Power enough to win records for speed, yet 
power so wide in range, so smoothly con- 
trolled, that it holds these nimble, gull-like 
planes to the pace of a passenger liner. 

Pilots who fly Wright engines know this 
by test. Operators know it by service and 
maintenance checks. Passengers who ride be- 
hind them know it by hundreds of thousands 
of miles of swift, smooth travel. 



WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON. NEW JERSEY 
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BELLANCAS WITH SINGLE ENGINES 
DOUBLE EFFICIENCY AND ASSURE SAFETY 
IN AIR TRANSPORTATION 



The AIRBUS — 

12'16 PIack P9M vkb 11 rtningm and 

1.073 Ifaa. and Cac^. oc 15 





PAYLOAD : twice that of other single'cngined transport planes 
of siinibr hcarsepowei. Consists oS 15 passengers and their 
baggage or ii passengers and 1,075 lbs. of bag^ge, freight and 
mad. Can also be arrai^ed as a private owner's cruiser, with 
every luxury of appointment. 

OPERATING COST: half that cf multi'engined airplanes of 
similar load capacity. The single Cyckme ot Hornet et^ine is 
economical to operate and utterly reliable. Fuel for 570-700 
miles, accordii^ to payload requii^, is provided. 

SAFETY : due to that perfection of flying qualities, control, and 
quiet comfort which mdy the single-engined airplane provides, 
as the history of aviatioo has proved. 

THE RESULT : earning capacity hr beyond that of any aircraft 
as yet produced. 

All Bellanca Aircraft Manufactured under 
Departmeiu of Commerce Approved Type Certificates 

Write for Literature and Further Infocmatuxi 

BELLANCA AIRCRAFT CORPORATION 

New Caade, Delaware Clyjriii B.ilLfc.g, New Yatfc 

RrllSTW Airamft oi Canada, Ltd., Mantical 


BELLANCA 
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Safety devices aad improved airplanes make for their 
safety in the air. 


However, safety measures are just as important on the 
landing field. Only a clear field is a safe field. Keep 
your field “clear." Bar crowds from the flying area with 
an Anchor Fence. An Anchor Fence will reduce the 
risk of accidents by giving the Pilot every available foot 
of area the field affords. 


A landing field is the Pilots' haven of refuge. Make it 
safe. They deserve every protection. 

The local Anchor representative will be glad to explain 
our complete Airport Fencing service. Just 
phone or write him- to call. Or, send for a 
catalog. 


ANCHOR POST FENCE COMPANY 
EsMero Ave.aod KsbcSc., Baltiinac«, Md. 


A ARmiv SeMoa BuStiK CkadMK CUcw CladaiaH gwUiil 

OttSt tURfcfd AMiUa -r~- - ' ' 

Mn V«rk nttfbink St. Loato Su F i m Jim saiiiniuil 

NCHOR FENCES 
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The Tawitous 


SWITLIK 


SAFETY 

CHUTES 

JVoir OwtMy 

*300 

P0m WHITS SILK ^ 

anti 

*240 

F0K P0IVSEB SILK 

Pilots: — Hare is die sreslast value in Av iatio n 
today. A proved superior SWITLIK SAFETY 
CHUTC (wHh the famous patented combina- 
tion pack cover and pilot chute) at a saving 
of $75.00. Here b the chute thirt is saMlIer, 
lighter, more compact, perfectly smooth, real- 
ly comfortable to wear, and of proved quicker 
opening — at a lower price timn you would 
pay for an ordinary chute. Every SNHTLIK 
CHUTE is drop tested and approved 
with Ai T. C. Wire or write at once. 

WE OFfER REUAgU DEALERS 

A SPLENOlO PROPOSITION 

IN EXCLUSIVE TERRITORy 



\ nm p m rtmmmt mi C— f grgg Onielmia—AIr 3gmii B 
nUmtm mmt Fmmmmm Wl^mrm mmm SmltUit €3uKtmm / 

SwTixjK Pahachitte & Equipment Co. 

BROAD * BYE STRKB¥$ TRENTON, B. #. 

WESTERN MANAGER — BERT WHTE— 1«3 AIRWAY— GRAND CENTRAL AW TERMINAL— GLENDALE, CAUF. 
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Ten Thousand Test Flights 





IN THE EVOLUTION OF THE SIKORSKY S-38 


Over a period of two years, pilots of 
the Sikorsky 8-38 have cooperated 
with the engineering department of 
the Sikorsky Aviation Corpo ra tion 
by suggesting refinements of detail 
and improvements of deugn, making 
for greater safety, efficiency and pas- 
senger comfort in actual operation. 
Thus the S-38 has had more than 
10,000 practical "test flights” under 
exacting field cemditions. Enpneers 
and pilots of Pan American Airways, 
which operates a fleet of Skorsky 
Amphibions in the West Inches, 
Central and South America, have 
made many valuable suggestions, 
ninety-two of arhich have been 
adopted. These valuable improve- 
ments are now incorporated in the 
1931 model $-36, and most of them are 
found in odier Sikorsky Amphibions 
—the 5-plscc S-39, the 16-passenger 
S-si and the new 40-passenger S-40. 



S I K o 



G«pr. Barij SfrjiMky, who Sot 
vwno/ wenE/* / ntmdj in Sikemkj Awtphiiient 


A few of the improvements sugge s ted 
by Pan American operation are: 
Rubber walk-way on wing replaced by 
quartz 

Stanchion posts of mond metal to 
prevent corrosion 
Hydraulic brakes 

Gaaolinecapacity increased to 330 gallons 

RuSKY AMPHI 


Control wires in cockpit covered 
Master ignition switch installed 
Engine nose cowlings split for easy 

Navy towing attachment instalJed in 
acidition to present system 
Instrument wiring changed to prevent 
compass deviation 

Additional steps installed on landing gear 

Overhead air intake with scot^ installed 
Powered with two 4*0 H. P. Wasp 
engines, the S-38 flies ten persons at 
a cruising spe^ of no miles per 
hour. Equally adaptable to land or 
water operation. An exceptionally 
high type of amphibion airplane 
for executive transport. Sikorsky 
Aviatiem Corpewation, Bridgeport, 
Connecticut. Division of United 
Aircraft & Transport Corporation. 
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Accuracy in the 

GENERAL ELECTRIC TACHOMETER 

. . . like tuxumey in a synchronous electric clock . . . 



T he indications of the General Elec^c tachometer for 
aircraft engines depend on the frequency of the alternat- 
ing carrent produced by a small generator. This generator 
has no commutator and no brushes; it replaces the conven- 
tional tachometer drive shaft on the engine and produces a 
pulsating current that is always in synebronism with the 
speed of the engine. The indicating instrument measures the 
frequency of the pnlsations in terms 
of rpm., through the medium of a 
small transformer, so that fluctua- 
tions in voltage do not affect its 
accuracy. Let us send you com- 
plete information. Address 
General Electric Company, 

Schenectady, New York. 




ELECTRIC 


lABROyAUTMC BQUlRJHKjrT: 
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STAMINA INTO CHANCE VOUGHT AIRPLANES 


To this inspection table comes ever;' tuba* 
!*»■ part — and only perfect units ever pass it. 

^^elded into tbe engine mount and fuselage 
of every Chance Vongfat airplane are dosens 
of pieces of tnbolar stecL Rigid specifications 
fix tbe. formula for the material. Careful in. 
spection and tests of stock as it is received 
make certain that it meets 8«« 

stre n g th , hardness, duetili^ and elasticity. 

Hmu, when frame members are cut for 
sssrmhling, after sand blasting to remove all 
dirt and g re a se , they pass to the inspection 
taUe shown above. Qeetric spinnii^ and a 


high intensity inspection lamp equipped with 
magnifying lenses help skilled inspectors to 
spot the smallest flaw. And only perfect parts 
pass on. 

Hiere yon have one of the basic reasons 
why Vought planes stand up in the rigorous 
service of the Navy and the Marine Corps, 
launched from catapults . . . landed on snig- 
ttig steel decks . . . halted by relentless a rres t- 
log gear . . . these airplanes, bnilt in the 
modem Yon^i plant at East Hartford, thrive 
on hard service. Chance Vought Corporation, 
East Hartford, Connecticut. Division of 
tf n it e d Aircraft & Transport Corporation. 



CHANCE VOUGHT 
CORPORATION 






LEECE- 
IVfEVILLE 

PIONEERS IN *'CON. 

TROLLED ELECTRICAL 
ENERGY FOR THE 
AIRPLANE” 

KELT UP 
PRECISION BEAPINGS 



In 1920, tbe Leee^NeHIle Co. of Oevelaiid, Ohio— hav- 
ing pioneered in the doelopment of eleciricnl eqoi|^ 
ment for motor earn and tracks— tnmed ils skill and 

experience to the prtdilrms of electrical equipment for 
the airplane. And it was bat natural that, in this new 
field, its engineers should incorporate the time-tested 
depeodahility of NOBMA-HOFEMANN Preesaion Bearing 
Where failure wonld be most costly — where saf^is par- 
amount— PRECISION contributes another vital element 
in the over-all safely factor ofhoth plane and equipment. 

Se«l NORMA- HOFFMANN r— t-g - 



PKB^sivN BEjnmros 


BALL V ROLLER AND THRUST 

MDRMR^HDFFimgNN BEHRINgS CDRFDRRTWm S'MMFDRP. CDMN-, 
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V\^ 


KT \\\^ hUnODK 


is but one of the ways 
have aided in the de- 
lta. Perhaps they can 
own carburetion prob- 


Thank* to the mixhm etnirtl on all Strom- 

berg Aircraft Carburetors, power at high 

altitudes is no longer a thing unattainable. 


This mixture control, operated handily from 

the dash board, enables the pilot to com- 
pensate fully for the change in fuel mixture 
that takes place as the plane climbs higher. 
With this controlled increase or decrease in 
the amount of fuel eoieriog the carburetor, 
naturally the engine's power it not cut down 
in proportion to atmospheric density. 


eStromberg Carburetors 


B BN1>IX. STBOAfBBJKG CARSUJK.BT01K C OMCBA.JV 3T 


701 BENDIX DRIVE - SOUTH BEND, INDIANA 



AO 
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by the feeder lin e 


M ore feeder lines are starting in operation 
this spring than ever before. For there are 
real posaibilitiea in them and in charter and taxi 
work at your airport, provided a wise choice is 
made of planes. 

And it has been proved in cold, black figures that 
the ptoiitable ship for this kind of woric is the Fokker 
Super>Univetsal. It is economical to operate, sturdy, 
speedy and durable. 

Powered by a Pratt & Whitney 425 h.p. "Wasp** 
engine; six passenger seats and baggage or lava- 
mry room. 

The Super-Universal is in profitable use by many 
of the most successful lines, such as Western 
Canadian Airways, Mid-Continent Airways, Dixie 


Flying Service, Southern Air Transport and National 
Parks Airways. 

A Limited Number of Real Bargains 
We have on hand certain Super-UniveiBals and other 
Fokker planes that have been used as demonstrulon 
— at bargain prices. The list includes: 

STANDARD UNIVERSAL F-lOA TRIMOTOR 
SUPER-UNIVERSAL F-llA AMPHIBIAN 

F-14A MAIL PLANE F-32 

These airplanes are in splendid mechanical condi- 
tion: **new** in appearance and are fully guaranteed 
by us. Tile number is limited but while they last, 
they represent exceptional profit opportunities. 


• FOKKER • 


AFFILIATED VITB GENERAL MOTORS CORPORATION 
FOKEBR AIRCRAFT CORPORATION OF AMERICA. GENERAL MOTORS BUILDING. NEW YORE 
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BRONZE 

B EAKI N G S 


BALL 

BEARINGS 


ROLLER. 

BEARINGS 

F ORWCA control puUeys for aeroplanes are 
made in aU the popular sixes in three ^pee. 

You may have self*lubricating IntMiza bearii^s, ball bearings or ndler 
bearings. Tbe anti-fiicNion bearings are availaUe in metals that will 
not corrode because of salt air. They are lubrica^ so that operation 
is unaffected by great extr e m es of te m per a ture. The pulley itself has 
very low moisture abeorptkm and does not chai^^e its d imensi ons to an 
important extent either because of changes in temper a ture or humidity. 

Formica also ofiers a line of fahlead bushings, and light, durable and 
very handsome linii^ for cabins in over 20 attractive caion. 

Write for literature 

THE FORMICA INSULATION COMPANY 

4628 Sprins Grove Avcone, C i ncimiAli , 
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SPEED'FILTERIKC 


it 


MEANS ALL IMPURITIES REAdOVED AT 



>t Street eoroen, aw do ships 
have t be Dsvisehility of sutamobDes. 
That's why tbs GAB AeropH takes 
■ssouttotbedyiiitliiie. Thst'svhy, 

^sneecunuoveritwitliwtdsBter. 

Thr ^ iimpif prnvirtfs one menfiinlinc 
eervtcf— when such service is wsntad 
^svsilsble 24 hours of the dsy. To 
both airport end op era tes it offers the 
maxuDum o( convenieace with the 
a of risk. Write for details. 



When you fill up your gas task, you're really buying j»i«r wUh 
— uniform power which wiU wing you through apace without a 
sputter from your motor. Unfortunately, as ev«y airman knows, 
impurities find their way into fuel. 

• We built our Filtw Funnel to make sure you get water- free, dirt- 

ga* — fuU-power gas — at all times. Hoe’s the efficient filtw you’ve 
waited for, combining thoroughness with speed. By actual test the 
Rlter Funnel has proved 23-gaUons^-ininute faster than chamois 
drnng the same job. Takes out water, as well as sand, lint and sedi- 
ment, at 26 gallons per minute. It’s a protection you can't afford 
to be without. 

• Write for our report showing universal need few the Filter Funnel 
and proving that this filter can materially lessen the risk of motor 
trouble at take-offs or during flight. Free on request. 

GiLBER'I^s^^^BaRKE r 

MANUFACTUKUde 


Afnpii tguipptd otrporta.* 
Abileae, Tao.; Bootes Um.: Cleveland. 
O.; Newark, N. J.; Koboos City, Kona.; 
Salt Lake CnyvD^; Wiobiaglaa, D.C.; 
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215 H. P. 4-Passenger Cabin Plane, with the 

World’s 

Champion 

Motor 

Lycoming motors in Stinson planes operated by the New York-Fhilodelphio- 
Woshington Airways alone hove flown 780,300 consecutive engine miles 
wHhoutfailure of any sort— a record, we believe, never before approached. 


THE WORLD’S LARGEST BUILDER OF CABIN PLANES 


Tha company thwt bvilda mors cobin ptoftos thon oil 
othort eembkiod effon tMi A.poa«ongor Cabin Mens 
otS4095.Thlaia why Stinson is the occoptwd stond- 
ord of oircrofl velua. Boeouso of Stinson's long ox- 
porionco, vast rosoureos, tro m ondous purcliowng 
pmvor.ond momifoclvring fedOtias, Stinson was Ifio 
first to moko rt possiblo to buy this type of plona for 
loss ttion $10,000. Bokig a port of o group of indus- 
trios with $S0,000/)00 bi ossots, H is solf-ovidont 



why Stinson otono offors o s uperior product tor loss 
cost. The Stinson piano hot SI edvontogos found 
hi no other plane. Why pay moro ond get lessS We 
invite you to write us for o list of tho s e odvontoge a 
Also, it it signifieont that products that come frem 
the group of whkh Stinson is o port, once estob- 
Eshed in design, remain unchanged for o long 
period. It is our belief that the design of this Stinson 
plane witt be stondord for many years to come. 
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^ The already famous new 4-p1ace open cockpif 125 h.p, 
Kinner BIRD which can be fiHed for dual instruction in ten 
seconds by folding forward the exrra seat $4395 



• BIRD 110 h.p. 
Warner i-place open 
cockpit, dual control, 
approved type certi- 
ficate No, 382. $4250. 


• BIRO 165 h^>. 
Wright 3-place open 
cockpit, dual control, 
approved type certi- 
ficate No. 387, $5870. 





THE MOST 
COMPLETE LINE 
OF AIRPLANES 
IN AMERICA 
TO INCREASE 
THE DEALERS' 
CHANCES FOR 
COMPLETE SUCCESS 
IIRI AIRCRAFT CORF. 



The 

SAFE 

Airplane 


ALL BIRO 


PLANES ARE EQUIPPED 
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An outstanding 5-place Klnner-powered cabin plane at 
$4995, with efficiency to cany big payloads and all the 
safety For which die BIRD has always been Famous. 


BIRD 100 h.p. • 
3-place open cockpit, 
dual control, approved 
type certificate No. 
239. FVica . . . $3895 


The 

SAFE 

Airplane 


PRICES THAT 
DEFY COMPETITION. 
A DEALERS’ PLAN 
THAT MEANS 
REAL PROFTTS. 
©ET IN TOUCH 
WITH US AT THE 
FACTORY 


GLERRALEy L. I.. R. Y. 


The 4-F^ace Kinner ^ 
BIRD equipped with 
pontoons has taken off 
repeatedly fully loaded 
to 2800 lbs. in 1 5 sec. 


A seaplene with the ^ 
performance of a tand- 
F^ane. The lend and 
wafer gears ere quid:- 
ly inter - changeable. 


WITH LUGGAGE COMPARTMENTS 
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Ire the Lycoming... 

it’s 

IVICKEL STEEL 


• Lycoming. ..prominent builder of aireomo* 
five and marine engines... hat combined 
modern engineering skill with sound metal- 
lurgical practice in producing this 9-cylinder 
rodial airplone motor. Especially significant 
is the use of Nickel and Nickel-chromium 
Steels for oil parts subfected to stress or 
shock, as is shown in the appended table. 

The high impact strength and uniformity 
of structure obtainable in heat-treated Nickel 
Alley Steels make them the most suitable avail- 
able material for airplaise engine ports where 
unquestkfied dependebility is essential. Stan- 
dard practice of the aircraft industry, both in 

America and in Europe, gives ample evidence 

that these focts ore generally occepted. In 
addition to the Lycoming engine, more than 
40 other well known models mode in America 
employ Nickel Alloy Steels for vital parts. 


THI INTIKNATIONAl NICKIL COMPANY, INC., 67 WALL STACET, NEW YORK, N. Y. 


Nickel 

AtLOYSTEEL 


I 
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...THERE’S 

GAMBLE 

on this quality 



Mtsny thomm rnpty~ 
tifs tmetm tor thomm 
twho think 
*"ail oil is fwtmt aiiho. ** 

Gulfpride is the one aviation oil 
refined bjr the Aluminum Chloride 
process, using material which 
coses $100 per ton. Many other 
oils are refined with acid at $10 
a ton. Gulfpride quickly dem- 
onstrates the difference in bett er 
lubrication, more air-hours be- 
tween service overhauls, and a 
cleaner motor. 

GuHjpride Oils leave less than 
one-fifth as much carbon residue 
(Conradson test) as the next 
best Paraffin Base Oil of com- 
parable viscosity on die market. 
That is why Gul^ride makes a 
sweet motor stay sweet. There 
is nothing to foul her up. Ask 
for Gulfpride at the field. 


•eULF REFlBflNG COMPAIVY- 
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Where STEEL gets its STAMINA 


I T IS ia the wire drawing mills that the 
wire for Roebliog Wire Aircraft 
Products gets much of the toughaess and 
durat^ty for which it is famed. 

Here, the wire is cold drawn through 
steed dies— in and out, again and again. 
Thea at carefully calculated intervals it 
goes to the tempering furnaces — then 
baedt for further drawing. And during 
every sup of this process, additional stam- 
ina is painstakingly "worked” into it. 


At Roebling, wire drawing is considered 
of vital importance. Infinite care is exer- 
cised throughout the operation and the 
methods used are based onyeatsof devel- 
opment. Only highly skilled wire drawers 
are employed and most of these men have 
had ftom 10 to 35 years of experience. 

JOHN A. ROEBUNG'S SONS COMPANY 
vTaE...VBa acaa... WELDING wiu...nAT wise 
corrEa insul ated vises and cables 
was CLOTH VISE NETTINC...i:VMneL. 
TUNTON, N. J. Brmmehm im PrimeipaJ CUa 


ROEBLING WIRE AIRCRAFT PRODUCTS 
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THE SILHOUETTES 

TELL THE STORY • Cleansr Stream-lining, Greater Visibility 

and Higher Prapeller Clearance with the 


MARTIN 333 INVERTED MOTOR 



C L£ANER stream-liniDg is obvious at a glance. 

Greater visibility forward is made equally apparent 
by the upper horizontal line across the three silhouettes. 
Higher propeller clearance is plainly indicated by the 
lower line — drawn through the propeller shaft of the 
Martin Motored plane. To obtain equal clearance with 
a conventional "in-line'' or radial motor, it would be 
necessary to increase the height of the landing gear by 
8 to 15 inches. 

Notice also in the illustration above bow the short, 
direct exhaust stacks of the Martin 333 Motor discharge 
through the bottom of the fuselage, thus protecting the 
pilot from hot exhaust fomes. 

A few of the many other important advantages are: 
120 horsepower at 2100 R. P. M. from a motor weighing 
265 lbs. No push rods or rocker arms to oil and grease. 
No valve clearances to check and adjust. Valves are 
kept in a constant bath of oil, and the only oiling job on 
the entire motor is putting oil in the oil tank. 

To airplane manufacturers and others interested in the 
inverted, four-in-line Martin 333 Motor (A. T. C. No. 
59^ we shall be glad to send further information and 
detailed specifications upon request. 


THE GLENN L. MARTIN MOTORS CO. 

A Subsidiary of the Glenn L. Martin G»mpany ^ Baltiinere, Maryland, U. S. A. 
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metal-twistiii^ Jorcs- 
.. . hut ScU. tapping Sereirs MUn XOT K.OOSSX 


f From the Columbia Uaiveraitj' Testing 
Laboralories comes Amber proof that a 
manufacturer does not sacrifice asaemblf 
secarity when be takes advantage of the 
fastening economies afforded bj Hardened 
Self>tapping Screws: — 

By meant of a special shake-test machine, a radio 
receiver taken right from the stock 
of the maker was subjected to ex- 
ceptionally heavy vibration stresses. 

So severe was the vibration that 
many of the sheet metal parts of 
the set were twisted and broken. It 
was a stiff test for assemblies b^ 
cause vibration is tbe chief cause 
of fastening failure. The six assem- 
blies made with machine sc^iews 


could not stand such a jolting . . . they quickly fell 
■pa>^ Yet not one of the 44 fastenings made with 
Self-tapping Screws loosened. 

Other unbiased, scientific tests show that under tension 
and sfacar stresses, too. Self-tapping Screws hold 
better than tbe fastening devices Uiey usually replace. 
ITie user of these unique Screws actually obtains 
stronger assemblies ... in addition 
to fastening speed and economy, 
which results from eliminating tap. 
ping and other assembly difficulties. 
Send for our two free fa^klets. One 
tells all about the security tests. 
The other describes tbe way leaden 
in tbe metal working industries 
save money through tbe use of 
Hardened ^If-tapping Scrcwa. 



PARKE^I^LONsi^A^p]:^^ 
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JACOBS 150 


The Oniy Minyine 
neaiyneA tor Cowrtiny 


JACOBS 150 is the onJy Engin* designed 
for cowling ring. The exposed rocker arms of 
the JACOBS allow it to be serviced more 
easily and quickly with the cowling in place 
than the ordinary Engine without cowling. 


Made of the finest heat-treated alloy steel 
and aluminum, each part is precision tested 
for minute accuracy. Furnished with mounting 
board and combination collector ring and 
cowling. A COMPLETE POWER UNIT. 


Jacobs Aircraft E^giive Co. 


CAMDEN, NEW JERSEY 








The WACO line for 1931 includes a complete range of models to satisfy every 
normal requirement for private ownership and commercial operation. 

The |>opular "F" series, still further refined, remains the backbone of the line ... It was the 
outstanding new airplane design of 1930 ond led oil others in sales ... It is availoble with 
KinrMr, Warner and Menosco power plants . . . and also, in the "Model F-2", with Continental 
165 h. p. engine. • Tho"Model C" ^ WACO's bid for 

leadership likewise in the Reid of cabin airplones . . . ^own for the Rrst time at Detroit 
last month, it was one of the sensations of the Show. • At higher prices are the famous 
Wright'powered WACOs... stalwart "225" Sh-aight-Wing and the 

spectacular Taper-Wing . . . holders of numerous records, consistent winners of countless air 


events. • The price range is from $4450 to $8525 . . . Heywood starters are standord equip- 


ment on all models and WACO prices, os always, include complete equipment, Ryaway, 


without any extras to be added. Full details on request. 




WACO AIRCRAFT C O M P A N Y . . . T R O T , OHIO. 


"A*K AMY mOT** 
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Undivided Responsibility 



before the first machining process is 
started. Every machine process — every test — is 
The ConNnental A-70 second series 165 h.p. air- conducted by Continental ot the Continental 

croft engine is thoroughbred. From design to plent and must meet Continental's rigid speci- 

finished product this engine carries the re- Rcofions for acceptance. 

sponsibility and reputation of Continental. This means that the Continental guarantee is 

All row materials ore subjected to based on a Corrtinentof-buiJt engine 

complete chemical analysis and —and thot their responsibility 

physical test at the Continental to you is UNDIVIDED. 


CONTINENTAL AIRCRAFT ENGINE COMPANY 

Oancral Ofilea aad tactary, Datralt, Mlchisan 


rantmental Fhffines 


for fhe airways of America 
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FAMOUS FLIGHTS WITH THOMPSON VALVES 



FLASHING 

WITH HAWKS FOR A TWO-WAY 
CROSS-CONTINENT RECORD 

On August 6, 1930. Gapt, Frank Hawks raced the sun 
westward from New York to Los Angeles in his trim 
little Travel-Air monoplane, setting a record non-stop 
mark of 14 hours and 50 minutes against the prevailing 
winds. A week later, taking off before dawn for the 
return trip eastward, be kept a dinner engagement 2800 
miles away after only 12 hours and 2S minutes of flyingl 
Actosb the continent and back in elapsed time hardly 
greater than the q>an of a single dayl Naturally, such 
remarkable speed imposed a grueling test on the Wright 
Whirlwind motor that made it poeaibie. And, naturally, 
like so many other motors of le^ing makes which have 
come through such record-breaking tests with flying col- 
ors, H was equipped with eighteen Thompson Valves. 
THOMPSON PRODUCTS. INCORPORATED 

General OJfiett: Clev^and, Ohio, V. S. A. 

F«c*>r>e>: CXEVELAND and DETROIT 

^Thompson Wves 
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HOURS WITHOUT REFUELING. 


ENDURANCE RECORD 

PACKARD- 


^ Joduonvilla lost menifi a 225 h-p. Pockord-NaMl powarad 
AA Mloneo axeaadad the American and came within on* hour 
and thirty-flva minulas of equaling the world's Non-Sofuefing En- 
durance Flight Roeord. Taking-off in 31 soconds on April 12th with 
o grots load of 6.666 pounds, irwitrding 45B gallons of fuel olL 
the ship stayed aloft 73 hours ond 40 minutes— axcooding by 14 
hours and 29 minutes the American record mode In 1928 by Stock 
ond Schlee with o 225 h. p ges engine. 

Only o vieient storm accompanied by total less of visibility, which 
forced the Sellortco down with angine furtetioning perfectly ertd 
with enough reserve fuel for several hours of additional flight, 
prevertted the almost certain coptvre of the wortd's Non-Refueling 
Enduronce Record of 75 hours, 23 minutes. This record is recog- 
nized os one of the most important and sought-after records In 
ov kitten, for r>ot only must the pew e rplont function perfectly end 
economkolly during the grueling flight but at the start it must pull 
o tremendous load off the ground. 

The power, endurance and economy deiiiciulroted by the Pockord- 
Diesel on this phenomertal flight ore but typical of its every-day 
performance. To cemmeremt operators and oir-lbie owner* the 
Pockord-Oiesel points the way to greater poy-loacts and Inereose d 
reliability of operation under oil flying conditions. 

PACKARD MOTOR CAR COMPAHT 


xceedlnq 

AMERICAN 
WITH THE 
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IT’S TIME TO TALK 


TRANSPORT 


lay load days are here again— on the ¥rater1 Operators who plan now to 
convert their land planes to seaplanes with EDO all-metal Floats will find 
plentiful profit in bringing short hop, charter and commuting service to the 
unnumbered thousands who seek their recreation near the water. 

^Kticolly ony well-known moke of plane moy be licensed on an interchonge- 
able, standardized EDO installation. EDO Floots ore ready now for prompt 
shipment. Full particulars ond cooperation is yours for the osking. Address 
EDO Aircraft Corporation, 600 Second Street, College Point, Long Island, N.Y. 


jaeiDL^ 



THE FLOAT MAKERS 
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^^^nnouncinc^ . . . the new type 

;hey\vood starter’ 

as standard equipment 
on all ’WACO’ planes 






iV00l> 



The WACO Aircraft Co., largest producer of aircraft in the 
country has adopted the Heywood Starter os slorkdard equip- 
ment on oil planes. 

Here Indeed is a whole hearted ertdorsement of the worth of 
the HeywoodI 

Followino is the list of ptortes manufoelvred by WACOi 
Model *KNF" Three ploce open plane 
Model *INF* Three ploce open plane 
Model "C* Four fUiem Cobin Biplane 
Model Three ploce open plooe 
Model "MNF' Three piece open plane 
WACO Toper Wing Three place open plane 
WACO “335" Stroight Wing 

Long ehorocterized by the great eara uiod in enginoaring, design, 
and construction, WACO again shews eutslottding progressive- 
ness by the odo^on of the Heywood Starter. Eoeh purchaser 
is new offered the beauty, sof^ ond departdeblHty for whtdi 
WACO is famous, tegathar with the eenvenienca of sura, 
instantaneous starting from the pilefs seat afforded by the 
Heyvrood Starter. 

SKY SPECIALTIES CORPORATION 

3651 Hert Avenue • • Detroit, Michigan 


START 
H EYWO O 1! 
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Now 2 More 
Perils of Flying 
have been banished 


The LUX Extinguisher Takes 
the Terror Out of Fire .... 

E ngine Ara< hold no torren for thoM who fly on 
Lux protKlad plonm. Al tho flnt lipn of Are, 
on* quick pull on lha Lux control handle releoto* 
the Lux Extinguither and envolopi tho entire engine 
in o hormleti cloud of Are - (mothering carbon di- 
oxide got. All flomei are extinguiihed i ni tantty— 
even those In gasoline flowing from a broken fuel 

Two deportments of the United States govern- 
nent and several transport operators hove tested 
the Lux Extinguisher under octual flying conditions. 
In these tests. Lux extinguished Ares In the severest 
slipstreams, ogainst which ell other devices were 
iiteffeclive. So amazing were results thot over 300 
planes hove been equipped with lux Extinguishers 
during the post year. 



r. It is < 


Bilata 


Hahn Shielded Plugs Assure 
Perfect Radin Communication 

I N STORMS, fog or dorkrteis, perfect rodio commu- 
Kon often prevents disaster. Hahn Spork 
in conjuncKon with shielded harness ond 
d magnetos, make it possible for you to pick 
ither brooiicatts and beocon signals without 
ihtest interference from the ignition system. 
Ftve air transport lines ore usirtg Hahn Plugs, not 
only because they are radio-shielded, but because 
of their remorkable operoting charocteristics. They 
are moisture proof, non-fouling in hot or cold en- 
gines ond will not pre-ignite. In service, Hahn Plugs 
frequenity run for more then 400 flyirtg hours. 

Hohn Plugs ore insulated with mica. The electredes 
ere a rodicol improvement in tpatk plug desigru 
Their large area prevents burning away and ossures 


If you ere interested in rodio-shielding or improv- 
ing engine performance, investigate the Hahn Plug. 


Folders describing Hahn Plugs or LUX Extinguishers will gladly be sent upon reguest. 


AVIATION 

Hoy. 1931 



dw 7 CyL .<0 H. P. Wsmrr Smmh 


Wai^nei;: 


'Tvith the~Pilot 

'Corner mikes no cliim to ketng first ckoiee 
of every inJivirlual |>iiot. 

Personal (rreference anrl otker factors t>lxy too 
sbpng a |>Brt for tkat. 

But ^^amer can say, tkat almost universally, 
t>ilots proclaim Warner design and 
^X'amer (Mrfonnance to ke of tke kigk- 
est calikre. 

Suck a preponderance of favorakle opinion 
can mean kut one tking. Tkat Warner 
kas succeeded in doing tkat wkick it set 
out to do — to kuild an engine srkick in 
its posrer class would ke pre-eminent and 
give tkat type of pe rf or m ance wkick every 
^Varner buyer kas tke rigkt to expect. 

WAR7MER AIRCRAFT CORPORATION 
DETROIT. MICHIGAN 


fcaralf'ENGtNES 
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AS one of. the leaders in American 
./r journalism puts it, “ — nor is the 
number of circulated copies the only 
information necessary to measure the 
value of new^per ^»ce.'' 

An A. B. C. report is full of other 
information quite as important to the 
advertiser as the number of copies of 
the publication distributed. Men 
whose business it is to buy space 
should read every page of an A. B. C. 
report, for therein they will find an. 
swers to every question an advertiser 
wants answer^ Only thus can 


they judge whether or not the pub- 
lication will meet the requirements 
demanded. 

Advertise)^ publishers and agen- 
cies are working to give the advertiser 
— for whom the service is planned — 
this only complem, accurate knowl- 
edge about a publication's circulation. 
The maintenance of the organization 
which makes these facts available is 
vital toevery advertiser. To help sup- 
port it costs each an insignificant 
sum as compared with what it saves 
each advertiser yeariy. 


Those publishers who have given 
freely verified circulation information 
should be encouraged to continue this 
most valuable contribution to adver- 

The advertisers in the United States 
and Canada, having profited by this 

action on the part of publishers, should 

give their support to the A. B. C. by 
becoming members and taking an 
active interest in its work. 

Complete information r^arding 
membership may be had upon request. 


CIBCI7LAT1«I«S 


ADMIT 


BAD MB 

Extttuioe C^ces • • • CAicMgo 
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L atest addition to the Pratt & 
> Whitney line is .the Wasp Junior 
— a r»iny tylinder, 300*400 hors^jower 
eogUK possessing all tiie mechanical 
craftsmanship and performance of this 
tamous famUy. It uses SRB Ball Bear- 
ings — furtiier demonstrating the confi- 
dence for performance that leading 
engine manufacturers place in SRB Avia- 


tion Ball Bearings. 

Many noted world and 
American aircraft records are 
CO Wasp and Hornet engines — proving 
the dependable flying power of Pratt & 
Whitnii^ units. These records, too, show 
the undeniable reliability of SRB Ball 
Bearings — also used in Wasp and 
Hornet engines for many years. 



Ball 






62 


AVIATIO^ 
J/a», 193 


Choose a flying school 
backed by 

LEADERS 

of the industry I 


E xecutives of Un<tod Amrafr a Tr«mporf 
p^nnod Booing School cowiot— fe givo 
you oucHy tho Und of troming fho indutfry wifl 

dofitond. ThoM mon oro odmewtodgod loadon In 
•irplnno dongn nnd mamifaehiro and in transport op- 
orationt. From d^jjfw^adMM thoy knew why tomo 
boginnors fail and why otho n t u e eaad- 
Likowito. tha IB inrtruclori are praeKeal, tuccatifid 
■non, who knew tha vart dHforanca batwaan a hoadful 
of thoorio* aitd what you'l rtood whan you tocUo your 
firrt iob. Thoca volwan air mail and army pitort and 
tochnieal tpodsRrts of long oipor i anco wore at- 
Jmefod to tha Boaing School by it* prortigo and by 
it* unoqualad laboratory, drap and fl^ng oqiapmont. 
Loam to fly . . . now . . . undar thoto ideal coirdi- 
tion*. with IndividuaRiod iiwfnictien. Your ground 
•ehMl will indudo — botido* the ummI tubjoeh — in- 
tondro inrtruefion in advanced motooroiogy and avi- 
gatien, insIt untent fiyirtg, aerodynamics, air transport 
eparoting pracKcos and other vital subiects. You wiH 
*y fTP" of training planes, including a J-ton 
transport. No engine less than ISO H. P. 

The lagh perceittaga of Boeing graduates employed 
by tha industry dantonstratet tha eonfidanca of re- 
sponsible companies in Boeing training. Mail tha 

coupon below — today — for fuB details. 


BOEING 

SCHOOL OF AERONAUTICS 




The all round Fire 
Fithting Unit... 
Saolhars Fires In 
Baniioabla llgaids. 
Tha only safe as* 



tiMMUy light in weight, yet ragged and 
dordde; it is estretndy aimple in design, yet highly 
dtive and seketive; and it is ahaalntely depeodable nnder 
the meat adverse weather cnoditiacw. 

^■rte tot om new bmchure coatainixig full ■■■*■ ... .t im 



St romb CT^-i^rison 
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I his thoroughbred 
fighter has proved what 

BOEING STAMINA 

means I 


ALuis Fhe Wtip povsfsd Seele* P-IIC Arnirflstitw. 

Rial*— Air Cerpt phete (KewiKp teelns P.irt fleWen oe ffieS* Hist w« a MW 

y ou can puH this plana out of a 10,000-foot 
vortical power diva at 3S0 milas an hotirl Iti 6 I /2 
minutes it can taka off wHti full military load, dimb 
10,000 foot and return to the ground! 


Eightoon Booing fightors of tho 95th Army Pursuit 
Squadron dimbod in unbroken formation to an aititudo 
of 29,000 foot, an intomational record. Pianos of this 
typo have roaekad altitudas as high as 33,000 feat. 


No ordinary plana could stand what is simpla rouffno 
for Booing fighters . . . dog fighting in rarifiod, freez- 
ing atmospharas . . . tha shock of hundreds of landings 
on airplana carriors . . . spectacular high-speed maneu- 
vers in wing-and-tail formation . . . 5-mila-a-minuta 
divas wHh bombs. 


BOEING 

AIRPLANE COMPANY 


SEATTLE, WASH. 


TL . ... - Lti.i * Division of Unitod Aircraft and Transport Corp. 

Thera is no substitute for Boamg stamina bui rt into 

commar c id as wal as military planes. (IsCeepd*. (oe,ag AweraflsfCeiwde, Ltd- V#MaiRar.B.C| 
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- Fleetwws * 

SPECIAUSTS IN SPOT WELDED 

STAINLESS STEEL 
AIRCRAFT 

CONSTRUCTION 



After two 
yean' develop- 
ment in spot welding 
of stainlen steel. Fleet- 

wings engineers now offer the industry the benefit 
of their ccuaplete experience. 


WEIGHT AND STRENGTH. Material sav- 
ings in weight can be obtained by the use of the 
above construcdm. It is definitelf lighter and more 
reliable than wooden coftstrucuon, dural or torch 
welded steel structures. 


FATIGUE. Our ^t welded structures are guar- 
anteed against fatigue. A qx>t welded rib was 
loaded to fifty per ccat of design load and vibrated 
at the spar points through l/32nd of an inch ampli- 
tude 1150 times a minute for fifty hours. The rib 
was then placed in a static testing machine and held 
full design load without fdure. 

CORROSION. The use of stainless steel com- 
pletely eliminatts any possibility of corrosion tsking 
place even from salt water or salt air. 


Engineers are invited to consult with us on the ap- 
plicatim of stainless steel to ffieir design production 
problems. Write for technical data sheet. 



FLEETWINGS, INCORPORATED 
ROOSEVELT FIELD, 
GARDEN CITY, NEW YORK 



RAYMOND MANUFACTURIN 

-:ORR¥ PENNSYLVANIA 
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Guarding the 


Aviation 

Industry 

with copper-steel 

Better materialsl Better construction! These are the 
watch-words of the aviation industry. And this idea 
should begin at the property line — with Cyclone 
Pence. Made of oopper-steel, designed forstrength 
and durability, it brings you the finest in mate- 
rials and construction your fence dollar can buy. 
Cyclone Fence is the standard protection for air- 
plane lactones and airports throughout America. 

Qrclone_pence 

CYCLONE FENCE COMPANY 



STANDARD FENCE COBdP ANY. Oakland, Caii£ 

M. 

UNTTED STATES STEEL CORPORATION 

“tyff' tf fna—hd Jtntc wsalr tuthiitfy 
fa OrAw Aiwr Ctapstcr and idnsnjW ib Mdnssrf. 

• C.V.OW 



# When a firm maintains 
the uniform excellence 
of its product for nearly 
half a century — that 
fact becomes a tradition 
of which it can well be 
proud. 

ZAPON 

PYROXYLIN 

LACQUER 


The standard since 1884 
needs no introduction 
— it stands on its record. 



THE ZAPON COMPANY 

A DMWm Aifai Powder Company 

STAMFORD, CONNECTICUT 
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7»e MATTHEWS 
COMPANY 

puts its cruisers together with 

AMERICAN SCREWS 


^OWHERE has the slo- 
gan “Put It Together 
With Screws” a more signi- 
ficant application than in the 
yards of a yacht builder. 
The Matthews Company, 
after considerable experi- 


AticeicaimScccwOd 

PCCVIDENCE.I2.I..IJ.S.A. 

wt5THWCt»cij»wtCToe i c i i r sismac ft co. « i. 

Pvt It 7bgetler\3i/itli Screws 


AGood Invistmint 



* 5 , 800 ... 


PRIVATEER! 
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Sensitive Remote Control of Tuning 
aeeomplishedwith &S.^tHIT£ Flcadble Shaft 
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CHAMPIONS 



O Vbea you tUnk of Bporfc plugB one nome Atonda out from 
tbo rank and file* 

Tbat name ia Champdon — not only a name« but alao a faet« 
•urvleetL During tbia pe ri od tbe preferenoe for Cbampbm 


Tbey have been tbe choice ov original oqu 
ma>ority of motor eara of tbe world. Tbey b 
p i ef aa eiic e of tbe maiority of Individual mo 


Cbam^on Aero Type apark ptuga incorporate all tbe tiu^ 
leu vcd and cacliialve Champion advantagea, and are apecifi* 
cally built to render better performance in aircraft eoginea. 


Tbe unique deaign of Champion Aeau Typm affotda practical 
immunity from p rc rignltlon and fouling. In addition the 
dual inaulatora of Champion allllmanite — not po rcel ain — are 
ao conatructcd that engine eperation poaitively cannot be 
Int er f er ed with, even in tbe remote pnteibiBty of breakage. 


Fly with Cham|dofm. for their cbamplonahip performance ia 
traditional, am] rioquently borne out by the fact thattbeycoo- 
tinueymr after year to etoeiandoutaell throughout tbe world. 


JV«ar 

Champion 

SpmrM Ftmgm tmr Amimtium 


WINBSBB, BITT. 



ELGIN announces 
two NEW Aviation 



New in convenience— new in appeiirgnee— but 
with the same unfailing accuracy of all ELGIN 
products— these new ELGIN Clocks offer features 
that you will value during every hour of flying. 
We urge you to write for detailed information. 
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YOU KNOW HOW 
TO BUILD AIRPLANES 

WE KNOW HOW TO 
MAKE AIRPLANE TUBING 

W* how doubled our copocif)r for olrplono tubing. 

W« tiov* inihilled «p»cie( •quipmonl . . . and lots 

industry to ovon better edvontoge. 

So. we eon provido you with any type of airplane 
tubing you require. All mode to meet government 
requirements. All mode to combine light weight, 
strertgth or>d dependability. 

Tubing of carbon steel, Toncen iron, Nitralloy or 
ony epeciol olloy. Tubing of ony size Or shape, 
fobrfealed or heat treated in the most modm 

ments. Tubing made by the famous SHELBY 
moster c r aft s men who, in the art of seomless tube 
making, ore unsurpassed. 


Feel free at any time to drew on the exporfertce 
of our engineers and metallurgists. They will 
glodly consult with you at your convenience. 




MThcrc there is ne lanjing 
there most be ne failure 


For SPRINGS of ony land, of 
any macerial, for any purpose 
in motor, controls or landing 
gear, use 



WM. D. GIBSON CO. 

ItM Oyfeaan Avene >>> CHKA6«^ ni. 

Send for our Catalogue 
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4^ ❖ INTRODUCT 

r 'j 

ORl' PRICK 

JA 

OFFER 

'ill 

/.mg. m rsmw.. | ^ ^ ^ 


Airplane Covers 

. Mowur^^MCK tr^ttOT.gATiBrijm 

STATE UNIVERSAL SAW 

STATV MFC. A CN^ CO. 
tm PsatM Bbwt. caiMii 

Professional 

Services 

National 

Aircraft Engineen, Inc. 

Coiuultmnts in Aeramnmtia 
Stram Am?? RaaLic 

Static Tmiii« Udmemory 
Mea^emeat of all msnen hemeea 

HIB BM*, ITth aaf 1 Bti, N. W. 
WABHinCTOn. D. C. 

PATENTS — TRAES MARKS 

UoD latf booklel frm. 

idtwcam^A^snm ajMuwi. 

FRISBIE 

Magnetic 

Compass 

‘mW 

fiOM 

TIm FrisMi tirerart Prariacts Ca. 

401 CksasI St. Msv Hsvm. Csm. 

Voicejdione 
Speaking Tubes 

n^pi.^ns nmi^rsfr 

BOWERS MFC. OO. f " 

teatismntn 

SwrtSfSsfiSwS e8SS“ *'“*'■ *"*■ 

IIIPUHE-SPIItlCE aiDEK 

E. W. ROBERTS, M.E. 
DBSIGNS^Ind oSwULTA71»6 

AmMr Tte Ow Feitll ■upll., 

SCIENTIFIC 
AIRPLANE PROPELLER 
ALLMFTAL 

TRIUMPH 

FUEL OAOia FOB AIBCUAn 

UODEL8 Foa cowl. 
™^mSf?£»”5»*4c5trawfB^ 

W. F. ROTHERMUND 

GENERAL PATENT PRACTICE 

ABroBvuUeel aad AatoeiotlTc 

For advertising rates in the 
''Aircraft Service Dtrertory” Sec- 
tion of Aviation write to 
^ ^ ^ Sear^ifbi 

Mercury Tube Ssvitches' 
Each 

ODsntHMs 

■Mriral BsdFSmt S? 

PatMrtYnrlSaas 
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WHERE TO FLY 



!!!= LOW PRICES 
on all Coursas 



TRI-»tat» COLLBoa 



NEW LOW PRICES 
On FLYING Coonai 

PriTM* nw. Now $ 3S4 

Luajiad CoauBcrdal Now 74S 

Tnnaoort PUot'i Now 37S* 

Mcchaaiet Now 1« 


Learn Aviation 


l-St* 

5 Tg^S*Sa .“8 


To h^lce Your Airport of flying 
Khool pay any dividends you re- 
quire volume— ^eie must be some- 
Ining that the crowds aBcmblcd at 
your field will buy over and over 
again. 

SOLO SYSTEM 

“It** *his problem with its Four 
units which intrigue the fancy of the 
public. Studenb permits not re- 
quiiW by Department of Commerce 
'O'hW.twosUges. Present delivery 

schedule — 30 days, 

If'Ira or Writmfar ParUza/ar$ 

SOLO SYSTEM OF FLYING 
INSTRUaiON 
1 780 Broadway, New Yorh 


LEARN TO FlY FOR 

AXOR 


MASTERS TEACH YOU 

Tbe world’s oldest and srcerM fl|ring 
coacero guiddy and easily gives yoo 
commaodof tfaesJcy atCtutiss-Vngbc 
Schools. Experts teach coostmction, 

service, and pilocicie. Write for dmils 
sad we'llgxreyau a letter of iaerodne* 
cion to our ncarcac Flyiag SchooL 

irs EASY TO FLY WITH 

CURTISS -WRIGHT 
FLYING SERVICE 

«T West STth Street, New Yach 


AVIATION TRAINING 


). W. FLYING SERVICE 


THE ’‘WHERE TO FLV OC- 
TMN tS ARRANGED GBO- 
GRAPMCAIXY FOR YOU* 
OONVEMIBNCB. LEADING 
SCHOOLS THROUGHOUT 
THE COUNTRY ARB REPRE- 
SENTED IN THIS SECTION. 
SELECT YOUR SCHOOL FROM 
THIS OONVENIENT GUIDB. 


rOR INFORMATION REGARDING FLYING 
SCHOOLS 


Lool 


»K IN THE ‘WHERE TO FLY’ SECTION 
OF ‘AVIATION’ 

f OU CAN ASCERTAIN AT A GLANCE THE 
BEST SCHOOLS THROUGHOUT 
THE COUNTRY 


AVIATION 
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Searchught Section 

CHPLOVMENT ; BUSINESS : OPPORTUNITIES I EQUIPMENT- USED ar SPECIAL 


narouranoM; 




■+* 




















mmm 










wmmmm 










~AI>P^AIIBS- 




jgZBMtcHUCHT aacncBlilp 

Factory foi* Sale 





BiOJiwft mfl.MS00 ft. and 100 ft. M 100 ft. SHfl. trirt mmJ glmii 
»Mi tmUdnrs itrMT. »• tUUrr, smJ U\H tm U ft. mrhimd demramn 
•/ land mdik Ham and 500 am, adiainina aaaUaU, Htarint Ha 
Tb« bwldflift at* ap to data, ia par l aat at 


Definite 

Advantages 


t u oo t oi ol ettT whoto worUsd eonditioof ora idool and 
r «BO«dh to Dotroit for rapplr^ ootonoobilo footorfoo or 
oq u ipMo a t. bat ootoido tbo cost livipg ood ojt po oti ro 
ooo iiaoo ood l«bo boot tbippiog. 

toootoig srfaoro dooidod mottoiootoriDg adrontogoo and aoooooisaa 
Writa for farther information or appointment 

3 . 3 . BUZZELL • 2209 FISHER BUILDING • DETROIT. MICHIGAN 














FOR DISn^Y ADVBRTIS- 

3L. Si.; 

P«g“ 75-76-77. 


Station 

C-A-S-H 

Broadcasting 


• the maiority of a*la> 


You can get CASH for your 
used airplanes, motors and 
equipment quickly by ad- 
vertising in the SEARCH- 
LIGHT SECTION. Send 
us a description of what you 
have to sell and let us quote 
you the cost of advertising it. 

Address 

SEARCHUGHT DEPT. 




By Order of Stockholders 

AT ABSOLUTE 

PUBLIC AUCTION 

Entire 

Good Will — Patterns — Drawings — Patents — Jigs — etc- 
15 Airplanes — Machinery — Steel Tubii^ — Inventory — ete. 

of GENERAL AIRPLANES CORP. 

ROOSEVELT FIELD, GARDEN CITY, L. I, NEW YORK 

SATURDAY, MAY 16th, 1931 

(STARTING PROMPTLY AT 2:00 PJM.) ON THE PREM- 
ISES OF THE GAC HANGAR AT ROOSEVELT FIELD 


SALE INCLUDES 



AUCTIONEERS— APPRAISERS — LIQUIDATORS 
25 CHURCH STREET COLUMBIAN BLDG. 

NEW YORK CITY COLUMBUS. OHIO 





Searchlight 

Section 


in each McGraw-Hiit 
paper: 


Aviatioa 





or all of 



Special! 

This Month Only 

id-90'1 

fiS.OO 



II metal ■pinner. . fXM 
OX$ without *1 
OXS with spinner for 

BIRO ship 39.00 

0X9 with spinne 

ROBIN 39.00 

99.00 

Whirlwinds 

LeBlotid ( Without 
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SCINTILLA 

AIRCRAFT MAGNETO 
helps set another 
record 





Like other leading builders of oircroft 
engines, MacClotchie Manufacturing 
Company finds dependability and sat- 
isfaction in Scintilla Aircraft Magnetos. 

The "City of Los Angeles," recent rec- 
ord-breaking plane, is powered by a Mac- 
Clatchie "Panther," Scintilla equipped. 


AUCTION . 


POSmONB TACANT 

POamONB WANTED 

BUSINaM OPPORTUNtTTBB . 

FACTORT FOR SALE 

mscBUANSoua' 

AVATUABUE 


• PURCHAra. 


AjrCRAFT SBRVIC8 DtRECTORY 



Propbssionai. SERVKaes 


Whbrb to Fly 


SCINTILLA MAGNETO CO., INC. 
SIDNEY. NEW YORK 
niirfiiMni I te (At U. S. Armp md Nata 
tf Bvtdl* AHMan CWpttWhn 



DEPENDABILITY 

SIMPLICITY 

ACCESSIBILITY 
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EASY TO INSTALL 


No other Navigation Lights 
combine all these advantages 

In deveiopiz^ Pion ee r Navi^tion Ligho aircraft cnanufacturen 
were conaulled and ttudiea made of the and length of 

nme neceasaiy to intrall other nav^don Ughta. Methods of 
mounting were analyzed and tketdies of many poMible inttalla- 

As a result of these investi^tions — many of which took pbce 
in the aitciaft manu^cturers’ shops or engtneering deparanents 
— a Navigation Li^t has b een produced which fits the needs 
of the entire aiioaft industry. 

Simply constructed, easily and ineipensively installed in a 
number of diAnent ways, strong, watertight, and des^ned m 
offer little head resistance, Pioneer Navigation Lights belong 
on your plane. They oon^y with all air laws, for their echelon- 
prismatic lensea transmit ail poasihle light and concentrate it at 
the angles required. 

Write us for full infiicmation concentiog these Navi^tion 
Li^ts. Our Btyneering Service Department would be pleased 
to send you drawings showing several methods of mounting 
them, vettically and hot«ntally. 



PIONiER NAVIGATION LIGHTS 


0 Are simply and strongly constructed; 
9 Can quiddy be taken apart by hand; 
9 Comply with an laws and regulatkms; 
9 Are easily and ine]q>ensively installed; 
9 Have acientifically correct lenses. 

P ion eer Navigation Lighm are sold in 
standard sets for both vertical and 
hoiuontal mounting, aisd nay alao be 
purchased singly or in any desired 
combination. 


PIONEER INSTRUMENT COMPANY 


7S4 LIXINOTON AVINUI • • ■ hXOOKLTN NEW YORK 



“The outstanding plane of the maneuvers” 



from the New York Times of Merck 15,1931 

A bove is a formation of Martin PM-1 Patrol 
Bombers (generally called “VP’s" by the Navy) 
inaction in the recent maneuvers off Panama. Writing 
of the performance of these flying boats theNew York 
Times said; “As a type they were probably the out- 
standing plane of the maneuvers . . . Developed orig- 
inally by the Navy but later manufactured by Glenn 
L. Martin, each plane is fitted to carry a crew of five: 
two officer pilots, two mechanics and one radio op- 
erator . . . They arc made for long range patrol . - - 
“Mounting fixed and free machine guns, they are 
veritable flying forts and a fleet of ‘VP’s’ is said to be 
practically invulnerable to attack from the air. . . . 

“To add to their effective record as scouts the ‘VP’ 
squadrons detected the low hulls of two of the enemy’s 
huge fleet of submarines and attacked them at sea . . . 

“The maneuvers helped to prove the truth of Assis- 
tant Secretary of the Navy Ingalls' assertion that the 
United States Navy is far ahead of other navies in the 
development of aviation." 


THE GLENN L. MARTIN COMPANY 

Builders of Dependable Aircraft Since 1909 * Baltimore, Maryland, U. S. A. 







